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from your president 





During our recent meeting at San Francisco, your Executive Council was apprised 
of a proposal offered before the Workshop on Dental Specialties conducted by the 
Council on Dental Education of the A.D.A., that the number of recognized specialties 
be limited to six and that Pedodontics be considered a sub-specialty of Orthodontics. 

As your President, I conveyed to Mr. Shailer Peterson, Secretary of the Council on 
Dental Education, the vigorous disapproval by your Executive Council, of such a 
proposal. 

While it may be true that both specialties, Pedodontics and Orthodontics, are con- 
cerned primarily with children, the emphasis of the two specialties is quite different. 
Certainly Pedodontics is concerned with growth and development, but at the same 
time this field is only one of the sspects of the body of knowledge in Pedodonties. 
Others deal with dental caries from a preventive as well as a treatment standpoint. 
There is an increasing emphasis on the better use of dental materials in pedodonties 
and there also is an increasing use of knowledge concerning the supporting structures 
of the teeth. Pedodontists are also concerning themselves increasingly with the general 
considerations of the management of handicapped children, and here certainly is a big 
departure in emphasis from the orthodontists’ viewpoint. 

For these and other reasons, the executive Council of the American Society of Den- 
tistry for Children wishes the Council on Dental Education to take our viewpoint into 
consideration in any further deliberations about compartmenting the specialties in 
dentistry. Personally, I feel that there may be some arguments in favor of a reverse 
organization; i.e., that Orthodontics be considered a sub-specialty of Pedodontics. 


Henry M. Winsur 


tu 

















The Ultrasonic Dental Unit in Pedodontics 


Doran D. Zinner,* D.D.S. anp WENDELL L. WuEtstTonE, D.M.D. ** 


N RECENT years, the dental profes- 
sion has witnessed the introduction of 
a large number of new instruments in the 
operative field. In view of this constantly 
growing armamentarium, the dentist 
shoulders a heavy responsibility in select- 
ing those new tools which will most im- 
prove his services to the patient—as 
regards both operating efficiency and 
patient comfor.. 

For the pedodontist, who is at once 
both teacher and operator, in that he is 
responsible for introducing the child pa- 
tient to dentistry and to oral hygiene as 
well as responsible for the completion of 
the necessary restorative work—the prob- 
lem of instrument evaluation and selec- 
tion is perhars weightiest of all. 

The attitude of the child and future 
adult towards dentistry and the intelli- 
gent care of his teeth depends largely 
upon his orientation to his first dentist 
and his initial experiences in the dental 
office. 

With this responsibility in mind, there- 
fore, it was decided to investigate and 
evaluate the new ultrasonic dental unit f 
and its possible applications to pedodon- 
tics, when it first became available for 
limited clinical evaluation in the fall of 
1954. The ultrasonic dental unit intro- 


* Director, Division of Dental Research, 
National Children’s Cardiac Hospital, Miami, 
and staff member, Dade County Dental Re- 
search Clinic. 

** Chief Dental Service, Variety Children’s 
Hospital, Miami, and staff member, Dade 
County Dental Research Clinic. 

t The Cavitron Ultrasonic Dental Unit. 


duced into dentistry a completely new 
means of utilizing mechanical vibration 
in the removal of tooth structure with a 
minimum of heat, noise and vibration. 
It was felt that the elimination of gross 
vibration and the reduction of the heat 
and noise which the instrument makes 
possible might well prove a boon in den- 
tistry for children. 

Now, after a year of routine office use 
of the ultrasonic dental unit and after 
continued post-operative checkups on a 
large number of cases, including six month 
post-operative radiographic and general 
examination, as well as a number of 
pulp-test follow-ups, we believe the ultra- 
sonic dental unit to be as safe and efficient 
an instrument as the conventional rotary 
instrument. 

In addition, the ultrasonic dental unit 
has one advantage which we believe will 
prove to be of major significance in pedo- 
dontics. This is the fact that its routine 
use enormously reduces the fear and 
apprehension of the child patient, enables 
the operator almost to eliminate the use 
of anesthesia and makes it possible for 
the patient to accept, with comfort and 
without anesthesia, more actual dental 
work per chair hour than has been our 
experience with rotary instruments. 

This makes it possible for the operator 
to provide more complete and in many 
instances, better dental care and lays the 
foundation for a more pleasant and re- 
laxed relationship between operator and 
child patient. 








4 JOURNAL OF DENTISTRY FOR CHILDREN 


Progect OUTLINE 


This report covers 123 patients of both 
sexes and ranging from 3}4 to 15 years of 
age. It extends in time from February 2, 
1955 to January 10, 1956. 

A total of 437 teeth, prepared either 
with rotary instruments or the ultrasonic 
dental unit, constitute the material upon 
which the study is based. Of this total, 51 
teeth were prepared with rotary instru- 
ments, 380 teeth prepared with the ultra- 
sonic dental unit and six teeth were set 
aside as controls for a particular phase of 
the project. 

In all, there were 283 permanent teeth 
and 148 primary teeth prepared, covering 
all categories of cavity preparation and 
randomly occurring as they did in a rou- 
tine pedodontic practice, except for a small 
number of orthodontically condemned 
teeth selected for extensive post-operative 
follow-up and eventual sectioning for his- 
tologic study after extraction. 

The study is divided into three distinct 
phases, each phase providing for a differ- 
ent level of post-operative follow-up. The 
first two phases, including 399 teeth pre- 
pared upon 109 patients, cover data 
collected over a year’s time in a pedo- 
dontic practice in a three chair office 
where only one room is equipped with an 
ultrasonic dental unit. Thus a limited 
number of patients, selected only by the 
fact that the “ultrasonic” room was 
available when they arrived for treat- 
ment, were tre ited with the ultrasonic 
dental unit. 


ConTROL MATERIAL 


In order to provide for some clinical 
comparison, in patient reaction, efficiency 
of operation and safety as determined 
through clinical follow-up, a number of 
those patients were treated with both 
the ultrasonic dental unit and with rovary 
instruments during the course of the past 


year. The rotary instruments used oper- 
ated at approximately 3,500 R.P.M. In 
addition, we arbitrarily selected Septem- 
ber 1, 1954 as a cut-off date so as to in- 
clude some additional rotary instrument 
history on those patients who had no 
rotary instrument work done in 1955. 


PHASE ONE 


Six-month Post-operative Radiographic 
Follow-up 


This phase of the study provides for 
radiographic and general clinical re-exam- 
ination 6 months after operative treat- 
ment on 24 patients on whom 140 teeth 
were prepared beginning in the first week 
of February 1955. There were 59 perma- 
nent teeth—seven of which were prepared 
with rotary instruments-—and 52 of which 
were prepared with the ultrasonic dental 
unit. Of 81 primary teeth, 37 were pre- 
pared with rotary instruments and 44 
prepared with the ultrasonic handpiece. 

Figure 1 contains the relevant case 
histories of six patients in this group, 
indicating the teeth prepared with each 
instrument. These cases are representa- 
tive of the entire group of 24, whose com- 
plete data are not presented because of 
space limitations. 

Bite-wing radiographs and general clin- 
ical check-ups six months after treatment 
revealed no unusual post-operative se- 
quelae except in the case of one tooth 
where sensitivity and soreness led to the 
discovery of a draining fistula. Radio- 
graphs indicated some bone resorption on 
case 2 involving a DO preparation on the 
upper left primary molar which had been 
prepared with rotary instruments on 
May 16, 1955. 

No clinical or radiographic evidence of 
abnormality of developing permanent 
teeth or their surrounding structures, nor 
of supporting structures of operated teeth 
was evident. 
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Fig. 1. Six-month post-operative clinical and radiographic check-up, showing time elapsed on 
operated teeth, teeth operated, relative to text. (Representative phase one cases) 
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Fie, 2. Representative pulp test follow-up 
using burton vitalometer 


PuasEe Two 
Clinical Observation Before Six-Month 
Post-Operative Check-Up 

Phase Two covers 85 patients having 
had 259 teeth prepared over the same 
period, February 2, 1955, to January 10, 
1956. These teeth included 195 permanent 
teeth and 64 primary teeth. These pa- 
tients either have not yet come due for 
their six-month post-operative radio- 
graphic check-up or have neglected to re- 
port although over-due. Nevertheless, 
post-operative examination immediately 
following tooth preparation and on suc- 
ceeding visits did not reveal any unusual 
post-operative symptoms, nor was there 
any unusual hot-cold sensitivity reported. 
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GENERAL COMMENTS ON PHASES 
ONE AND Two 


Included in the total of 399 teeth pre- 
pared for these two phases of the study 
were three inadvertent mechanical pulp 
exposures, all on primary teeth prepared 
with the ultrasonic dental unit. They were 
capped with calcium hydroxide and water 
and a rapidly setting zinc oxide-eugenol 
cement, and the cavities filled with amal- 
gam at the same sitting. No indication of 
pain was given by the patients on ex- 
posure—no anesthesia was used—and the 
operator was surprised when checking the 
preparation to discover the exposures. 
The situation was explained to the ac- 
companying parent in each instance and 
they were requested to return if any 
untoward symptoms developed. Thus far, 
the teeth involved are apparently in good 
condition. 

On routine recall, there has been no 
clinical or radiographic evidence of ab- 
normality of developing permanent teeth 
or their surrounding structures, nor of 
supporting structures of operated teeth. 

Patient acceptance of the ultrasonic 
dental unit has been uniformly high. In 
using the instrument, a mixture of water 
and abrasive (finely divided aluminum 
oxide particles) is delivered to the opera- 
tive aree. Removal of the compound is 
accomplished by use of the ordinary saliva 
ejector, which appears to be zatisfactory 
except in very young patients. A number 
of young patients under five years of age 
reject the ultrasonic dental unit because 
of the need for additional equipment in 
the mouth (saliva ejector), or because of a 
gagging reaction to the presence of the 
abrasive in the mouth. A similar objection 
to the addition of equipment would prob- 
ably be registered where high-speed in- 
strumentation requires the constant use 


of a saliva ejector. 


Parental acceptance is similar to that 
with rotary instrumentation, although 
many appear pleased that their children 
are more relaxed and less apprehensive 
under ultrasonic instrumentation. By and 
large, they take the position that they 
want the work accomplished as rapidly as 
possible, by whatever means the operator 
deems most suitable and with a minimum 
of disturbance to them. 

Three of the total of 109 patients in 
Phases One and Two preferred to return 
to rotary instruments for future operative 
dentistry. The remainder, or 106, con- 
stituting more than 97% of the total 
number of patients treated in this group, 
expressed a distinct preference for the 
ultrasonic dental unit. 


REDUCTION IN USE OF ANESTHESIA 


Of the thirteen patients on whom both 
rotary and ultrasonic instruments were 
used, nine required anesthesia for rotary 
preparation and one required anesthesia 
for ultrasonic preparation. 

Of the total of 109 patients whose teeth 
were prepared with the ultrasonic dental 
unit, in these two phases of the study, two 
required anesthesia before it was possible 
to complete the preparations with the 
ultrasonic dental unit, and two others re- 
quired anesthesia in order that the prepa- 
rations could be completed with rotary 
instruments. Thus, four patients, or ap- 
proximately 314% of the total covered, 
required anesthesia under ultrasonic den- 
tal preparation. 


INCREASE IN NUMBER OF OPERATIVE 
PROCEDURES, MEASURED BY SurR- 
FACES WORKED, PER SITTING WITH 
ULTRASONICS 
The trauma-free cutting action of the 


ultrasonic dental unit apparently makes 
it possible for the child patient to accept 
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more dentistry per sitting than is the 
case with rotary instruments. 

This was demonstrated frequently 
when it was necessary, for one reason or 
another, to complete a large amount of 
work in one sitting. In some special cases, 
parents bring their children to Miami 
from the Caribbean Islands or other sur- 
rounding areas and wish to have all the 
necessary dental work completed as soon 
as possible. In other instances it is advan- 
tageous for the operator to be able to 
complete the necessary work in one sitting 
when he knows—from the patient’s pre- 
vious history—that it is difficult to make 
the patient return as scheduled for addi- 
tional appointments for necessary work. 

We have discovered that in some in- 
stances, the number of surfaces which can 
be completed—due to the relaxed, co- 
operative behavior of the child—is limited 
only by the economics of the situation. By 
this is meant that sometimes parents will 
balk at paying what appears to them to 
be an inordinately high fee for a given 
amount of time, regardless of the fact 
that more than the usual amount of work 
was accomplished. 

In one unusual case, eleven prepara- 
tions were completed on the permanent 
teeth of a 15 year old girl in one hour and 
forty minutes. These included five oc- 
clusal preparations, three MO’s, and 
three DO’s. No anesthesia was used and 
the child continued to be thoroughly re- 
laxed throughout the operative procedure. 
No unusual post-operative symptoms 
have been reported since treatment on 
December 15, 1955. 

In another instance, two sisters, ages 
9 and 13, were treated the same day. The 
13-year old had eight preparations in 
permanent teeth which included 4 
MOD’s, 1 MO, 1 DO and 2 simple occlu- 
sals. Her sister, aged 9, had ten one sur- 


face cavities prepared. These included two 
linguals, three buccals, two occlusals and 
three proximals. The proximals were pre- 
pared on the mesial surfaces of first per- 
manent molars which were readily acces- 
sible due to unerupted second bicuspids. 

No anesthesia was used on either of the 
girls and no unusual post-operative symp- 
toms were reported or observed. 


OPERATING SPEED AND TECHNICS 


The chair time necessary for the com- 
pletion of cavity preparation with the 
ultrasonic dental unit is comparable to or 
less than required in rotary instrumenta- 
tion. Actual speed of operation is com- 
parable with, as regards cutting time, 
carbide or diamond instruments. There is 
no difficulty in cutting any type of angle 
in any portion of the cavity preparation 
and the finished margins need less final 
finishing than is usually the case after 
rotary instrumentation. 

Cavity preparation can be accom- 
plished by the uninitiated operator who 
is already accustomed to working with 
rotary instruments, with no additional or 
special training in the use of the ultrasonic 
dental unit. However, an extremely light 
touch is needed in order to obtain opti- 
mum operating efficiency with this in- 
strument. The handpiece itself weighs 
approximately six ounces and optimum 
working pressures range from two to five 
ounces, or considerably less than the 
weight of the handpiece. 

The operator retains complete tactile 
control at all times with no distortion of 
the type customary with the rotary in- 
struments as a result of rotational torque. 

The only habit which must, in a sense, 
be “unlearned” is that of using the pres- 
sures which are routine with rotary instru- 
ments. The requisite gentle, light pressure 
can be readily discovered and mastered 
if the operator will practice initially on 
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extracted teeth, glass or hard plastic. It 
must be understood that the instrument 
will not cut efficiently at heavy pressures 
and will, as with rotary instruments, cre- 
ate heat when too much pressure is 
applied. 

Excess pressure will prevent the water- 
abrasive mixture of cutting compound 
from coming between the instrument tip 
and the tooth, resulting in inefficient cut- 
ting or a cessation of cutting. At the same 
time, cessation of this liquid flow will de- 
prive the instrument of the necessary 
cooling, and the tooth will heat up due to 
surface friction. With the instrument vi- 
brating 29,000 times per second, back and 
forth with a reciprocal stroke of 0.0014 of 
an inch, considerable friction can develop 
if excess pressure damps the vibration or 
prevents the proper flow of water-abrasive 
cutting compound and coolant. 

As with any new piece of equipment or 
instrument, some personal adaptation 
must be made by the operator in learning 
its use. 

Operating spaces available in most den- 
tal offices are adequate for the addition of 
this instrument without crowding. Use of 
auxiliary personnel, in handling the suc- 
tion apparatus, increases operating effi- 
ciency as it does with other instruments. 
Care of the ultrasonic dental unit may be 
delegated to auxiliary personnel, just as 
routine care of rotary engines and hand- 
pieces is now delegated to them. 

The model in use during this study was 
the early investigative model 200, which 
has since been superseded by a newer com- 
mercial model 210. 


SumMMARY OF PHAsES ONE AND Two 


1. The use of the ultrasonic dental unit 
for cavity preparation shows no clinical 
evidence of abnormality or pathology in 
operated primary or permanent teeth, or 
upon unerupted permanent teeth devel- 


oping in areas of operated primary teeth, 
as can be determined by radiograph and 
routine clinical follow-up examinations 
carried out six months after date of 
operation. 

2. Patient acceptance of this new in- 
strument in a pedodontic practice is uni- 
formly high, except in some very young 
patients affected by gagging or disturbed 
by the need for additional equipment 
(saliva ejector, etc.). 

3. The dentist can now offer his pa- 
tients increased comfort for operative den- 
tistry without the use of anesthesia. 

4. The high level of patient acceptance 
and the operator’s ability to work without 
anesthesia, because of the relaxed condi- 
tion of the patient, makes it possible for 
the operator to complete a significantly 
larger number of surfaces or other opera- 
tive procedures per unit of chair time 
with the ultrasonic dental unit than has 
heretofore been possible with rotary in- 
struments. 

5. Since the ultrasonic dental hand- 
piece cannot cut soft tissue while in opera- 
tion, the dentist is free of the traditional 
fear of injuring his patient. Both patient 
and dentist are more relaxed because of 
this knowledge. 

6. The dentist may use the ultrasonic 
dental unit without additional or special 
training and can perform any operative 
procedures now performed with conven- 
tional instruments once he has developed 
the light tactile sense necessary for 
optimum operation of the ultrasonic den- 
tal unit. 


PuAsE THREE 
Pulp-test and Radiographic Follow-up on 
Limited Number of Orthodonti- 
cally Condemned Teeth 


A group of twelve patients included in 
this phase of the study consists of clinic 
patients specifically chosen because as 
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orthodontic cases, they were each sched- 
uled to have from one to four teeth 
extracted. Only those patients were cho- 
sen whose condemned teeth were free of 
previous operative work or other involve- 
ment. 

In all, 38 teeth were selected for obser- 
vation. Seven of these were prepared with 
diamond instruments which operated at 
approximately 15,000 R.P.M. Twenty- 
five were prepared with the ultrasonic 
dental unit and six were chosen as 
controls. 

Where four bicuspids were available in 
one patient; one tooth was selected as a 
control, one tooth chosen for rotary prep- 
aration with diamond instruments and 
the remaining two prepared with the 
ultrasonic dental unit. Five such cases are 
included in the study, two boys and three 
girls ranging 1014 to 14 years of age. 

Among the 25 ultrasonically prepared 
teeth, three were primary, including the 
upper right and left primary cuspids 
in one patient, and the upper right pri- 
mary cuspid of a second patient, both 
girls, age 13. 

Five of the six control teeth were upper 
left first bicuspids, the other a lower left 
first bicuspid. Three of the teeth prepared 
with rotary instruments were upper left 
first bicuspids, one upper right first bi- 
cuspid, one upper right second bicuspid, 
one lower right first bicuspid, and one 
lower left first bicuspid. 

Among the teeth prepared with the 
ultrasonic dental unit, there were three 
upper left first bicuspids, nine upper right 
first bicuspids, one upper right second 
molar, one lower left first bicuspid, one 
upper left second bicuspid, six lower right 
first bicuspids and one lower right second 
bicuspid. 

Simple Class I occlusal cavities were 
completed in all the prepared teeth and 
the cavities filled with zine oxide and 


eugenol. The depth of the cavities varied 
from 1.5 mm. to purposeful exposures in 
five teeth, including two prepared with 
rotary instruments and three prepared 
with the ultrasonic dental unit. 

Periapical radiographs, pulp and ther- 
mal tests supplemented the general clinical 
observations made before each prepara- 
tion, immediately after each prepara- 
tion, and then in successive intervals of 
from one to two weeks until the time for 
extraction of the individual teeth. Upon 
extraction, the teeth were placed in 10% 
formalin and readied for sectioning. 

The information obtained from histo- 
logic study of these sectioned teeth, when 
combined with the post-operative data 
compiled on each tooth, will complete this 
third phase of our initial report. 


MeruHops EMPLOYED 


A high frequency vitalometer (electric 
pulp tester) was used to observe the sensi- 
tivity changes in the teeth under observa- 
tion and to determine, within the limits of 
this form of diagnosis, the continued vital- 
ity or non-vitality of the teeth. Thermal 
tests were made routinely at each exami- 
nation. 

Heat was applied by use of hot gutta 
percha, which was touched to the buccal 
surfaces of the teeth tested. Cold tests 
were conducted with the use of ethyl 
chloride spray on cotton rolls applied to 
the buccal surfaces. 

Prior to conducting the pulp tests, a 
dab of tooth paste was applied to both 
lingual and buccal surfaces of the teeth 
studied. The unipolar terminal was then 
placed on the sound enamel surface near- 
est the gingiva, depending upon the ex- 
tent of eruption of each individual tooth. 
Current ‘vas gradually increased and 
when the initial patient response occurred, 
the dial readings were noted. Three dis- 
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(post-operative) 
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(post-operative) 
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(post-operative) 
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Fic. 3. Radiographic follow-up of condemned first bicuspids prepared ultrasonically 10/27/55 
gra} 


tinct readings were taken for each surface, 
buccal and lingual, and the average 
reading recorded. 

Discussion OF FINDINGS 

The dental literature amply illustrates 
the limitations of the electric pulp tester 
in providing fine discriminative data on 
tooth vitality as measured by its sensi- 
tivity to electrical stimulation. However, 
in this study we were primarily concerned 
with its use to obtain gross information 
as to the vitality or non-vitality of the 
teeth, cognizant at the same time that in 
some instances the pulp tester will not 
even provide the correct answer to this 
question. 

In each case reported, repeated readings 
indicated the continued vitality of the 
teeth concerned (see Figure 2). 

The radiographic findings were uni- 
formly negative, showing no signs of 
abnormality in the operated teeth, their 
supporting structures or in the permanent 
teeth beneath the primary teeth prepared. 
l'indings were similarly negative as re- 


gards the surrounding bone structure and 
periodontal membrane (see Figure 3). 

These findings are reported with the 
knowledge of the limitations of radio- 
graphic examination. Obviously it cannot 
provide complete information as to the 
bacteriological or pathological condition 
of the tooth. However, within the limits 
of post-operative examination as defined 
by thelimits of diagnostic tests conducted, 
the observed teeth showed no signs of 
abnormality or unusual post-operative 
sequelae. 

The histological study which will com- 
plete this phase of the project will supply 
the final data and will serve either to cor- 
roborate or contradict the clinical findings 
here reported. 

Figure 3 shows the results of an eight 
week radiographic study on one represen- 
tative tooth of the study, a first bicuspid 
in a 10 year old male child. 

Of the 31 teeth prepared.upon 14 pa- 
tients, either with rotary instruments or 
with the ultrasonic dental unit, anesthesia 
was required on one patient on whom two 
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teeth were prepared with the ultrasonic 
dental unit. Her dental history shows 
extreme sensitivity and the use of anes- 
thesia in all previous rotary - prepared 
teeth. In the pulp tests on this case, the 
minimal electrical stimulation was re- 
quired to provide a measurable response. 
This case reported her preference for 
rotary instruments. The remaining thir- 
teen cases strongly indicated their pref- 
erence for the ultrasonic dental unit for 
future cavity preparation. 


BrieEF SUMMARY OF THREE 
PHASE Stupy 


1. Study includes 123 patients of both 
sexes, ranging from 3) to 15 years of age. 
It extends in time from February 2, 1955 
to January 10, 1956. 

2. Total of 437 teeth were observed, 
prepared, including 51 teeth prepared 
with rotary instruments and 380 teeth 
prepared with the ultrasonic dental unit. 
In all there were 283 permanent teeth and 
148 primary teeth prepared and six teeth 
used as controls. 

3. Study was divided into three phases, 
each providing for a different degree of 
post-operative follow up. 

a. Phase 1 provided for routine clinical 
examination and bite-wing radio- 
graphs taken six months after prep- 
arations were completed. This cov- 
ered 24 patients and 140 teeth. 
Radiographs and clinical follow-up 
revealed no unusual post operative 
symptoms. There was no evidence 
of abnormality of developing perma- 
nent teeth or their surrounding 
structures, nor of supporting struc- 
tures of operated teeth. 

b. Phase 2 provided for routine post- 
operative clinical examination short 
of six-month period, and without 
radiographs. This group included 85 
patients and 259 teeth. No unusual 
post-operative symptoms reported. 


c. Phase 3 provided for extensive post- 
operative examination including ra- 
diographs, pulp and thermal tests, 
on previously uninvolved teeth con- 
demned for orthodontic purposes. 
Upon extraction, at different time 
intervals up to two months after 
preparation, the teeth are to be sec- 
tioned for histological study. This 
group includes 14 patients and 38 
teeth, seven of which were prepared 
with diamond instruments, 25 proe- 
pared with the ultrasonic dental unit 
and six chosen as controls. 

Radiographs, pulp and thermal 
tests, taken every six to eight days 
until extraction, indicated the con- 
tinued vitality of all teeth studied 
with no signs of abnormality in 
operated teeth, or developing per- 
manent teeth and supporting struc- 
tures. 

4. Patient acceptance was uniformly 
high for ultrasonically prepared teeth. 

On 123 patients on whom 380 teeth 
were prepared ultrasonically, five patients 
required anesthesia. 

On twenty patients on whom 57 rotary 
preparations were completed, ten pa- 
tients required anesthesia. 

On the 20 patients upon whom both 
rotary and ultrasonic preparations were 
completed, one required anesthesia for 
ultrasonic preparation. Of the same 20 
patients, ten required anesthesia for ro- 
tary preparation. 

Of the total of 123 patients treated, four 
expressed the desire to return to rotary 
instruments for future dental work. The 
remainder, a total of 119, reported a dis- 
tinct preference for the ultrasonic dental 
unit. 

310 Huntington Medical Bldg. 
Miami 32, Florida 

2344 Biscayne Blvd. 

Miami 37, Florida 
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Practical Pedodontic Practice* 


Epwarp 8S. Mack, D.DS. 


SSIBLY it has escaped the atten- 

tion of many dentists—certainly it 
has escaped the attention of most of the 
dental training centers, but there is a lot 
of truth in the following: 

The professional ability, the personal- 
ity of the dentist, and his ability of pa- 
tient management, are not the entire key 
to success in a dental practice. Of course, 
they are very important factors. How- 
ever, there are two factors which are so 
important that they completely balance 
the entire value of the aforementioned 
three (Fig. 1). They are the location of 
the dental practice, and the business 
methods used in that practice, in the 
handling of patients. In this paper the 
author would. like to deal with some of 
the following questions: 

1. Where should the new dentist locate 
his office? In town, in the suburbs, or in 
the country? 

2. How shall he decorate it? Should it 
have a style, a theme, or a motif? Had 
he better not make it too lavish? 

3. What is meant by business methods? 
Attractive fees? A budget plan? Pay-as- 
you-go system? Or should one have some 
special accounting fol-de-rol? 

These questions will be at least par- 
tially answered in this paper. 

Whether or not the dentist chooses a 
lovely bungalow setup or a larger group 
bungalow setup, or chooses a large metro- 
politan office building—or perhaps even 
one of the large skyscrapers that he may 
find in the downtown of a large metro- 
politan area, the important thing to con- 
sider is this: that a good office location is 

* Presented at the National Meeting of the 
A.S.D.C., San Francisco, California, October 
1955. 
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A BALANCED PRACTICE 


Fig. 1. Demonstrating the equality of im- 
portance of office location and business meth- 
ods, as weighed against the factors of the 
dentist’s personality, the dentist’s professional 
ability, and his ability to handle and manage 
patients. 


one of the prime essentials to the success 
of a practice. 

This is almost as true on the profes- 
sional level-as it is in most businesses. It 
has been shown in several studies, that, 
of businesses that failed, 20% had poor 
locations, and it should be realized that 
the same basic factors that influence 
choice of business locations should im- 
press the dentist when choosing a practice 
site. Any practice or business location is 
continually reflecting the economic and 
social conditions of its environment. A 
good location today might be a hazard- 
ous choice tomorrow. Also, it should be 
considered that a good business location 
does not necessarily mean that a profes- 
sional office would be similarly successful 
in such a place. However, certain patterns 
are worthy of thought. A good rule of 
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thumb is to choose an area where the 
dentist to the public ratio is about 1 to 
1,000. Beware of the locations where the 
dentist ratio is remarkably low. For ex- 
ample, 1 to 3,000 or also where it is*quite 
high, such as in a community already 
overloaded with professional service. 

On the one hand, the former, the low 
ratio area may indicate a serious low 
status of culture, education, and eco- 
nomic factors. While the latter, may 
indicate an oversupply of available dental 
services to an already surfeited populace. 

One good method of checking on a pro- 
posed location—for instance in a subur- 
ban community a few miles from an 
urban center—is to locate circulation fig- 
ures of local newspapers. It has been said 
that if a newspaper shows 100,000 circu- 
lation, a dentist can hope for 1% as 
prospective patients. If the population of 
a town shows a sudden population 
growth, it should be surveyed in order 
to determine whether this growth indi- 
cates a temporary boom, or growth on a 
more substantial basis. It is wise to in- 
vestigate the general earning power of a 
community. The races of rentals have 
been accepted as a fairly reliable guide. 
The ratio is something like this: 

If a man pays $75 monthly rent, it 
may be assumed that this represents 1¢ 
of his mcnthly income, or an earning of 
$375 monthly. Translated to yearly fig- 
ures, this represents an annual income of 
$4500. Now, according to government 
statistics, 314 per cent of income is about 
what a man spends for medical services. 
So our man could expect to spend roughly 
$157 yearly for medical care. With 5,000 
such people in a town, an aggregate of 
$785,000 would be spent. This figure could 
be divided by the total number of medi- 
cal and dental practitioners in town. For 
instance, the medical and dental practi- 
tioners of the community totaled 50. 


Then it could be assumed that the av- 
erage practitioner would gross about 
$15,000 yearly. It should be remembered 
that professional men are not necessarily 
competing for available purchasing power 
of the community. Competition is largely 
restricted to businesses. Whereas style 
items and luxury items boast a multi- 
billion dollar market, dentistry is con- 
fined to but a fraction of such total ex- 
penditure. In general, the author suggests 
the new dentist answer the following 
questions to himself before planning to 
open a dental office in a given community: 

1. Are the average families well estab- 
lished? 

2. Could the area use another dentist? 

3. Are the people generally of a type 
to demand good dental service? 

4. Is the area healthily growing? 

5. Are good transportation facilities 
available? 

6. What is the existing scale of dental 
fees in this community? 

7. In the community, is income de- 
pendent on seasonal factors? 

8. Would the working hours of the 
people or the practicing hours of the ex- 
isting dentists necessitate evening work- 
ing hours? 

Now, when the new dentist opens his 
office, from where should he assume his 
practice is to come? It should be noted 
that the patients nourishing the budding 
practice are drawn from the following: 

1. Relatives and friends of the new 
dentist. 

2. People he gets to know from his 
business transactions. 

3. People looking for another dentist 
more conveniently located than their for- 
mer dentist. 

4. Newcomers to the area. 

5. People who are dissatisfied with their 
previous dentist. 

6. Transients. 
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PARENTS ARE REQUESTED 





TO REMAIN IN RECEPTION 





ROOM EXCEPT OURINC 
CONKA TATION 





Fig. 2. A notice informing parents of an important office policy. It is placed conspicuously in 





the reception room. It reads, ‘‘Parents Are Requested to Remain in Reception Room Except 
During Consultation’. (Courtesy: Francis W. Summers, D.D.S.) 


THE ATTRACTIVE OFFICE 


Like in so many other human en- 
deavors, people are attracted to that 
which is clean, neat, functional, and 
charming. When the dentist is catering 
to children, the taste of the child as well 
as the taste of the parent must be con- 
sidered. 

In the reception room a children’s cor- 
ner may be effective. These following 
illustrations are taken from various offices 
in the San Francisco Bay Area to derz.- 
onstrate certain useful ideas. Many den- 
tists use motifs. That is, a central theme 
about which the office can be decorated. 
For children, the total motifs available 
are generally of two main classes: one, 
a western or cowboy theme and the other 
a theme dealing with animals and chil- 


dren such as a circus motif, nursery 
rhymes, and so on. An aquarium may be 
placed in the reception room. Moving 
fish provide an endless source of amuse- 
ment and interest to the child patient, 
and a means of entertaining children while 
waiting for their dental appointment. 
Perhaps a good thing to have on the 
door of the reception room leading to the 
inner office is a statement of policy of 
the office. Figure 2 illustrates such a sign 
on the doorway of the reception room 
leading into the foyer of the inner office, 
which states: ‘“‘Parents are requested to 
remain in the reception room except dur- 
ing consultation.” In this terse message 
a major policy of the office is expressed. 
It tells the parents exactly what to ex- 
pect as far as the dental-parent relation- 
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ship is concerned. If the parent asks for 
an explanation of why she was not im- 
mediately invited into the office, it can 
be explained simply and pleasantly, that 
the reason is that the dentist wants to 
make friends with Mary. As long as 
mother is present, Mary will not com- 
municate directly with the dentist. She 
would deal with him through Mother. 
That is the reason for the sign. 

Another way to make children feel wel- 
come is to have a toy chest (Fig. 3) from 
which a child can take his choice of any 
inexpensive toy upon the leaving of the 
dental office. It is to be used only as a 
gesture of friendship and not as a bribe. 

A little subdued music in the back- 
ground of the dental office does a lot of 
good. It removes the dead silence and 





here, are sugar-free.) (Courtesy: Charles A. Sweet Jr., D.D.S.) 





Fic. 4. A corner devoted to dental health education. (Note: Carbonated beverages shown 


Fig. 3. The Toy Chest: a source of never 
ending delight for children. | 
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puts many people at ease. The therapeu- 
tic value in the reception room for over- 
anxious parents waiting for their children 
is immense. By all means it should be 
considered when openjng or improving 
an office. 

Perhaps a good suggestion is that the 
operating rooms themselves be deco- 
rated to make them more appealing to 
children. Murals on the walls have a 
peculiar appeal to children. Tasteful den- 
tal murals which are colorful, and yet 
have a strong dental flavor, can be a great 
source of patient education while the pa- 
tient is being treated. 

As well as decorating the office with a 
motif or with certain color schemes, many 
dentists have donated a section of their 
office to dental health education. Some 
dentists have a sink for the children, 
where they can practice tooth-brush 
drills—often when the parent is actually 
able to witness the procedure. Dental 
health education can also be expressed 
by a demonstration of the warning of 
excessive sweets, with a little setup used 
for such dental patient education (Fig. 4). 





THE Business OFFICE 


It has long been known that the nurse 
or secretary should have an adequate 
station, or place where she can carry on 
appointment bookings, her dealings over 
the telephone, the payment transactions, 
and general bookkeeping. The dentist 
can have a large desk or perhaps a more 
intimate one. A point to remember is 
that even a small business office should 
look like a business office—one designed 
for keeping accurate records. This im- 
plies that the business aspect of the office 
is being carried on in a proper, business- 
like manner, and that therefore the pa- 
tient will assume that the bookkeeping 
will probably be correct, and not suspect 
to question. 


DR. EDWARD S. MACK 


PATIENTS IDENTIFICATION 


wv, 





FATHER'S NAME 








MOTHER'S NAME 











CHILD'S NAME NICKNAME AGE 
PERMANENT RESIDENCE. phate 7 Ses 
cry. Pg ane Ken ba Se 
FORMER RESIDENCE 

cay. STATE 





PERSON RESPONSIBLE FOR CHILD'S ACCOUNT 

















WOW LONG WITH PRESENT FIRM?. 








FAMILY PHYSICIAN. 





Fic. 5. An example of a form to be filled 
out by child’s parent at the first appointment. 


PATIENT IDENTIFICATION 
INFORMATION 


One of the best means of patient intro- 
duction is to have the parent fill out forms 
such as the ones illustrated (Figs. 5 and 
6). These forms can be presented on a 
clipboard with a sharp pencil for the 
parent to fill in while still in the reception 
room. The identification form reads as 
follows: 

1. The patient’s name. 

2. The mother’s name. 

3. The father’s name. 

4. The child’s nickname. 

5. The age of the child. 

6. The permanent residence, the city, 
the telephone number. 

7. The former residence, city and state. 

It should be noted that an excellent 
way to trace people in case they prove 
unreliable’ is through the former resi- 
dence. Many times a person keeps in 
communication with his family and 
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Practice Limited to Dentistry for Children 


(Please Print) 


ney or liver involvement, epilepsy, bleeding or any other constitutional disorders? [) 


(lf answer is yes, underline condition) 


dental or medical care?.. 


unfavorable reaction from any previous 


_w- -Signature.. 


Date of Pltthiccc cs. 





PLEASE ANSWER EACH QUESTION Check One 

Yes No 

. Is your child in good health? -.....-e-e-ceseceescencersnsarentenenancenenennensteneecenanense o oO 
. Has your child had regular medical checkups (twice a year)?.....-.-.-.-ceceeen-eene-- D | 
. Is your child sensitive or allergic to anything?................-. i] oO 
_ Has your child any history of heart trouble, diabetes, asthma, tuberculosis, kid- = 


O 


Please Use Reverse Side for Any Additional Information Regarding Child's History 


Fic. 6. An example of a medical information form to be filled out by child’s parent at the 


first appointment. 


friends where he formerly resided. In the 
next heading: 

8. The person 
child’s account. 

9. The occupation of that person. 

10. His employer. 

11. Business address, city. 

12. Telephone number. 

13. How long with the present firm. 

14. By whom the parent was referred. 

15. Family physician. 

Much of this information, if not ob- 
tained on the first appointment, becomes 
difficult to obtain later, after friendships 
have been established. This information 
should be procured on the initial appoint- 
ment of the patient. The following is also 
given with the identification form. It is 
a health form and gives the parent a 
chance to explain to the dentist the health 
status of the child (I*ig. 6). 


responsible for the 


The child’s name is printed. 

The date of the birth of the child is to 
be filled in, and then a request to please 
answer each question. 

1. Is your child in good health 
or no? 

2. Has your child had regular medical 
checkups twice a year—yes or no? 

3. Is your child sensitive or allergic to 
anything—yes or no? 

4. Has your child any history of heart 
trouble, diabetes, asthma, tuberculosis, 
kidney or liver involvements, epilepsy, 
bleeding or other constitutional disor- 
ders—yes or no? If the answer is yes, 
please underline the condition. 

5. Has your child experienced any un- 
favorable reaction to previous medical or 
dental care? 

This last question will give the dentist 
insight into the psychological status of 


yes 
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the child. It is followed by the date, the 
signature of the person filling out the 
card and the relationship of that person. 
One may use the reverse side for any ad- 
ditional information regarding the child’s 
history. It is remarkable how much key 
information is picked up on these cards. 
And conversely, how hazardously the 
dentist carries on his practice if he does 
not obtain such information from the 
parent beforehand. 


THE CONSULTATION Room 


Perhaps the most important question 
the dentist should ask himself, is whether 
his office warrants a consultation room 
and why doesn’t it have one if it does? 

It has often been said by a parent—we 
have heard many times a serious mother 
say something like this: 

“Oh, gee!, Doctor, I’d rather go 
through having a baby than go to the 
dentist.” 

It’s an old saying. But sometimes we 
forget that the parent may mean exactly 
what she is saying. Here is being expressed 
a tremendous fear of the dentist. It should 
be borne in mind that a dental operating 
room to many persons is a fearful place. 
Hence any conversation in a dental op- 
eratory, no matter how beautifully that 
room may be decorated, is obscured by 
the anxieties of such a disturbed person. 
To such a person the room is no more 
than a surgical room—a place where 
fears are expressed, pains are felt, and 
blood may be let. It makes as little sense 
for such a parent to try to concentrate 
on what the doctor is saying as it does 
to have some important word spoken by 
the physician while in a hospital operat- 
ing room before the removal of a gall 
bladder or some other major medical pro- 
cedure whilst that person awaits the gas 
mask. The place to discuss cases—the 
place to free the parents’ mind from in- 


mediate concern, so that they can listen 
to the dentist without distraction is in a 
consultation room. This room is best de- 
signed purposely not to look like a part 
of the routine dental office. 


THE CONSULTATION 


It should be noted that a consultation 
means exactly what it says. It means that 
the parties concerned are sitting about 
and discussing freely the matter before 
them. An adequate consultation, of 
course, cannot be a few off-hand remarks 
made in the operating room. In fact, it 
cannot be a few off-hand remarks made 
anywhere. It is a carefully prepared di- 
agnosis with an expression toward treat- 
ment planning, and with the arrival of a 
just fee for the services rendered. It is 
preferably not given on the first visit, 
but at a subsequent visit, when perhaps 
both mother and father can come in 
without the child. It is almost never a 
few brief words, followed by a quickly 
placed restoration in a tooth of the child, 
during that same visit. 


PROCEDURE WITH A NEw PATIENT 


Let us take a child and parent from 
the initial telephone contact up to the 
restoration of the first carious tooth in a 
suggested routine. - 

Initially, the telephone should be 
picked up by a competent, cheerful- 
sounding secretary. A suggestion here 
might be in order: A secretary should 
never, or almost never, pick up a tele- 
phone and merely coldly call back a tele- 
phone number, as this is often irritating 
to the person on the other end of the 
line. Besides, it delays the whole conver- 
sation. The only logical justification that 
can be found for calling back a telephone 
number is in a multiple practice set-up 
where there is a series of many names 
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which would have to be called back on 
the telephone. In only such an instance, 
it might be briefer to call back simply a 
number. Ordinarily the secretary should 
cheerfully say, ‘Dr. Jones’ office. May I 
help you?” and, as she receives the es- 
sential information over the telephone, 
she should place it in the appointment 
book and should write the patient’s tele- 
phone number following that patient’s 
name, with an indication that this patient 
is a new patient. Incidentally, generally 
it is a good idea to indicate briefly the 
work to be done after the patient’s name 
in the appointment book. 

Sometimes an inquiring parent may 
open the conversation on the telephone 
in this manner: 

“How much does Doctor charge for a 
filling?” 

The secretary should state that she 
really doesn’t know, but that she would 
be very happy to call the dentist to the 
telephone to answer such a question. 
However, in many offices, the dentist 
may establish a policy that he is not to 
be called to the telephone for such a 
matter. However, if he does decide to 
speak to this person, the best answer the 
author knows goes something like this: 

“T have no fee per filling. The cost is 
dependent upon the size of the cavity 
and the response of the child. Sometimes 
I may fill two or three small cavities for 
four or five dollars, and at times charge 
that much for one.” 

This reveals two obvious facts to the 
parent: 

1. That if the child is seen regularly, 
cavities are smaller and the fee is less. 

2. That the better Mary’s behavior, 
the less the cost. 

When the parent and child arrive for 
the first appointment, the child is never 
kept waiting long in the reception room. 
As soon as practicable, the nurse escorts 


the child into the operatory. Meanwhile, 
the parent is handed a pencil and a clip- 
board on which the afore-mentioned 
forms are attached, so that the parent 
can fill out those forms. In the operatory, 
the doctor, as soon as possible, cursorily 
examines and makes friends with the 
child. The parent is soon brought into 
the operatory and introduced to the den- 
tist. The dentist should then speak to the 
parent and ask if she has any questions 
pertaining to the child’s teeth, or if any 
tooth is bothering the child. The dentist 
may then point out a few obvious condi- 
tions in the mouth which bear further 
investigation, and may say something 
like the following: 

“Mrs. Jones, since nothing is bother- 
ing Mary today, I would like to thor- 
oughly examine her teeth, clean them, 
and take some x-rays to see if any other 
conditions are disclosed like this big cav- 
ity right here. The x-rays will also show 
me the extent of decay in this tooth.” 

The mother is usually quite agreeable, 
and it is then suggested that the mother 
leave the room. The dentist then proceeds 
to do as he promised. After the x-rays 
have been developed and the examination 
and prophylaxis completed, the mother re- 
turns to the operatory and the dentist 
proceeds to enumerate some of his find- 
ings, and says something like this: 

“Mrs. Jones, Mary has several other 
areas which I found while cleaning and 
examining her teeth and by means of the 
x-rays. After these x-rays are dried, I 
would like to go over them very thor- 
oughly. I think a good suggestion would 
be to see you and Mr. Jones before 
Mary’s first appointment. Would it be 
possible for you and Mr. Jones to come 
in soon without Mary, so I could discuss 
with you in detail my findings, as to the 
work to be done, certain growth and de- 
velopment factors, and my plan of ap- 
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Fig. 7. An example of demonstration models placed upon the ‘‘consultation tray”’. 


proach. I would also like to show you her 
x-rays magnified considerably, so that 
you can see these conditions as well as 
I can.” 

The mother then makes an appoint- 
ment for the child, and promises to call 
in to make an appointment for a consul- 
tation whenever it is convenient for the 
father. 

When the mother, father, and the den- 
tist sit down, and discuss the problems 
that they have to face, such as the child’s 
tendency to dental decay, or former un- 
happy experiences of the child with a den- 
tist, etc., a better exchange of thoughts 
can be established. This is the dentist’s 
opportunity to educate both parents as 
to growth and development factors: how 
a permanent 2nd bicuspid can become 


impacted due to the premature loss of a 
2nd primary molar, and so on. It is at 
such a moment that the parents are in a 
psychological frame of mind to be more 
thoroughly educated than they are at 
most any other time. Their very presence 
indicates they desire to be helped. Al- 
though the financial arrangements are 
also a part of the consultation, it is 
never the prime object of the consulta- 
tion, and the dentist never handles the 
actual mechanics of financial arrange- 
ments himself. This is best done by his 
secretary. The dentist’s job is to educate, 
and his is the responsibility to tell par- 
ents the complete dental story. 

Figure 7 is a view of the consultation 
tray used in the author’s office. This tray 
is usually placed on the dentist’s desk, 
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and covered with a towel prior to the 
entrance of the parents into the consulta- 
tion room. It consists of a slide demon- 
strating the value of x-rays; it has a 
model of a normal dentition and a model 
of a dentition which is the end result of 
neglect of the primary teeth. A space 
maintainer on a model is also on the tray, 
as weil as some examples of restored teeth. 
In other words, the consultation tray 
contains those items which are necessary 
to educate the parent to the necessity of 
pedodontics. Toward the close of the con- 
sultation, the dentist should inform the 
parents of his treatment plan, and quote 
the fees for these services. 


SomME SUGGESTIONS 


1. At the conclusion of the consulta- 
tion, the dentist has his secretary enter 
the room. He says something like this, 
“Mr, and Mrs. Jones, my secretary Miss 
Smith will confirm Mary’s next appoint- 
ment in the appointment book and also 
will explain to you how your account 
may be handled.” He then asks if there 
are further questions, and if there are 
none, he leaves the room and returns to 
his work. 

2. During the consultation is the ideal 
opportunity of the dentist not to over- 
promise results as to what he can do for 
the patient. 

3. The dentist should keep in mind that 
it has been the history of the average 
dental office to lose 32% of the accounts 
collectable. In other words, the dentist 
collects about 68% of his accounts—this 
information is the result of a survey prior 
to 1947; with the continued “good times” 
of the last few years, it probably paints 
too black a picture. Nevertheless, the 
dentist should have a good, accurate 
bookkeeping system and thus help main- 
tain fair fees. 

4. It is wise for the dentist to keep in 


his checking account at the bank a cash 
reserve equivalent to two months’ cash 
income, and so be free of financial worry. 

5. In the appointment book, the den- 
tist should make a notation with red 
pencil every time a new patient contacts 
his office. In this manner he has a good 
means of checking the practice growth. 

6. He should not compare his gross re- 
ceipts from month to succeeding month 
in order to determine practice growth. 
He should realize that all calendar months 
are not the same: that is, dentistry is 
somewhat cyclical. Only by measuring a 
March to March, or an October to an 
October, can he have a more accurate 
yardstick of growth. 

7. When quoting fees, it is a good idea 
to mention to the parent several different 
types of approach as to how the problem 
of little Mary’s mouth can be treated, 
rather than presenting one treatment 
plan with one fee and that is all, leaving 
the parent with the attitude of “take it 
or leave it.” 

8. Monthly statements should be sent 
regularly and promptly. They should 
arrive at the homes of the parents 
promptly on the first of the month. The 
system on budget accounts should be 
so arranged that reminders are sent out 
promptly when the account is past due. 

9. By all means, have a good recall 
system in the office. This is healthy for 
the continued growth of the practice, and 
places responsibility on the parent. If 
they do not keep the recall appointment 
and the child has resulting dental prob- 
lems, at least the dentist has fulfilled his 
responsibility. 

10. All silver amaigam restorations 
should be finished and polished. 

11. The dentist should not present a 
fee until a diagnosis is complete. 

12. The dentist should not discuss a fee 
with parents until they are fully relaxed 
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and concentrating on what the dentist is 
saying. 

13. The dentist should not discuss fees 
with a patient who lacks confidence in 
that dentist. 

14. The dentist should not proceed with 
a case unless the parent has a complete 
understanding of the fees and a schedule 
of payments. 

15. When it becomes necessary to re- 
duce a fee for a needy person, it should 
be handled in a definite way. One nice 
way is for the dentist to ask the person 
needing help, if it is permissible to tele- 
phone the person who referred him and 
inform the referring party of his inten- 
tions of offering a special discount. In 
this way, the office will not acquire the 
reputation of being a “two fee office.” 

16. Professional courtesies as far as 
discounting is concerned, should be done 
by a definite pattern. Such and such a 
per cent off for the children of medical 
practitioners, such and such a per cent 
off for other dentists, such and such a 
per cent off for pharmacists, such and 
such a per cent off for nurses, close friends, 
and so on. It is wise to have these things 
well thought out ahead of time, so there 
is no worry about each new similar in- 
stance. 

17. The dentist should not overcharge 
any patierit. He should base his fees on 
his skill, the responsibility of the service, 
and its contingencies. He should base 
them on the actual cost of operation. 

18. He should not add any charges to 
the original fee after that fee has been 
quoted, without informing the parent 
that the original course of treatment is 
changed, and why the additional charge 
has been made. 

19. He should not discuss fees with 
a minor under any circumstances. He 
should inform the parent, guardian, or 


others responsible for payment. He 
should help them understand the diag- 
nosis, and the work involved. 

20. He should not discuss fees with the 
patient who depends on somebody else 
for the final decision. By all means he 
should suggest that this consultant be in- 
vited to discuss his findings, and then 
quote the fee. 

21. In quoting fees for any prosthetic 
service, he should not in his discussion, 
base the fee, or imply that any fee, will 
be based on materials or laboratory 
charges. He should be firm, fair, and 
friendly. 

22. Pay-as-you-go is dynamite! There 
is no more effective way of ruining a den- 
tal practice than to have people routinely 
go on a pay-as-you-go plan. This en- 
forces a constant itemization of the den- 
tistry being done, and implies that the 
dentist is running a cash-register, rather 
than a professional type of practice. The 
aentist’s hands “become tied” with such 
arrangements! For instance, if he has 
given a mandibular block anesthetic, he 
cannot go ahead and do a full quadrant 
of the mouth at one sitting, because the 
charges for this appointment might ap- 
pear prohibitive to the parent. So there- 
fore he has to do one or two restorations 
at the most, per visit. Also, the dentist 
will find himself with an appointment 
book full of broken appointments, be- 
cause if the parent that particular day is 
unable to bring the few dollars that she 
feels is expected of her, then very often, 
a slight excuse is sufficient for the parent 
to call and break the appointment. That 
is why a calendar budget plan is such an 
excellent solution; since it divorces the 
payments from the service. The dentist 
is now free to finish the dentistry as soon 
as possible, and with as little inconvenience 
as possible to the child and the parent. 
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Cavity CouNTING 


Figure 8 illustrates one of the more 
common pitfalls in everyday dental prac- 
tice. The author calls it “cavity count- 
ing.” 

For some peculiar reason, many par- 
ents feel that by the dentist telling them 
the number of cavities in a child’s mouth, 
they, the parents, get a complete picture 
of the dental service being done. This can 
be quite far from the actual truth. It 
takes but little skill on the part of a per- 
son to divide the number of cavities into 
a fee, and come out with a figure which 
can be assumed is to be what the dentist 
charges for “‘fillings.”’ As a matter of fact, 
the opinions of many dental practitioners 
will differ, one from another, according 
to their evaluation of which cavities 
should be treated, how they should be 
treated, whether pulpotomies are neces- 
sary, the psychological approach to the 
child, and so on. Certainly, it is not 





Fia. 8. ‘Cavity counting”’ is a very mislead- 
ing method of determining the value of a dental 
service. How many cavities does this x-ray 
show? A blunt answer to this question hardly 
begins to indicate the conditions to be con- 
sidered. Different practitioners examining such 
a film, will evaluate it in various ways. The 
parent, who simply desires to divide the num- 
ber of cavities into the total fee, hardly has a 
concept of the necessary dental health service 
involved. 


simply reduced to a number which can 
be presented to a parent as the total 
story. As a matter of fact, this “cavity 
counting” is a good guide to the failure 
of a dental practice. That is, if the den- 
tist isasked quite frequently, “(How many 
cavities does my child have?”’, it is a good 
indication that many parents are seeking 
some means of comparing this dentist 
with other practitioners. It demonstrates 
a lack of confidence in that dentist! 

In closing, it may be mentioned that it 
is common knowledge, that people, when 
dealing with politics and medical health 
services, do not want what they cannot 
understand. Frankly, the author seldom 
blames them.! 


595 Buckingham Way 
San Francisco 27, California 
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Editor’s note: 

Reading the accompanying article several 
times during the process of its preparation 
for publication, your Editor is impressed 
with the wealth of good common sense it 
presents. 

For the young man starting out in prac- 
tice or for the older man who wishes to 
refresh his thinking and perhaps evaluate 
his office procedures, this paper by Ed Mack 
is recommended reading. 

Appearing as it does, toward the end of 
the Senior year in our dental schools, it is 
excellent library reading assignment ma- 
terial. We suggest you keep this issue of the 
Journal and give it to that 1956 graduate 
who may ask your advice about his plans 
for the future. 





A. E.S. 











nit News 





SoUTHERN CALIFORNIA 


5th Annual Postgraduate Conference, 
Ojai Valley Lodge 


March 20 to March 23, 1956 


The world authority on physical 
anthropology, Dr. Wilton Marion Krog- 
man will headline the conference featur- 
ing Growth and Development of Children 
and related subjects. 

Our speaker is extremely interesting 
and presents material that can be put to 
use in your practice. 

Arrangements are being made by 
Dr. Krogman to present abstracts of his 
presentation to all conferees as well as a 
bibliography of suggested reading rela- 
tive to his presentation. This material 
will be sent to you when your completed 
application has been received. 

ALL this AND: 

1) Dr. Michael J. Walsh on “Nutrition 
in Action”. 

2) Dr. Wm. W. Wainwright on “A survey 
of Radioactive Isotope research in 
Dentistry and how it can be applied 
to practice”. 

3) Dr. Robert Ricketts on ‘Cephalometric 
Analyses—How to read them and 
apply them to your diagnosis’’. 

The conference will open with Dr. 
Krogman’s first presentation after the 
completion of registration at 2:00 p.m. 
The session will conclude with luncheon 
Friday noon. 

The conference fee is $85.00 including 
lodging and meals. This fee may be 
paid in two installments if desired— 
$25.00 must be paid with application 
and the balance of $60.00 by Feb. 15th. 
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Make checks payable to the C.S.D.C. 
and mail, together with application 
enclosed, to: 


Miss Lorraine Duncan 
3780 Wilshire Blvd. 
Los Angeles 5, California 


Due to the limitation of space reserva- 
tions are limited. $25.00 of registration 
fee not refundable. 


Our Annual Table Clinic Meeting, 
held January 16 at the Nikabob, was a 
huge success. The program, designed 
to demonstrate practical procedures in 
dentistry for children, presented the 
following clinics: 

Irving Rubel, D.DS. “Prophylactic 

Orthodontic Appliance.” 

Rex R. Waggoner, D.DS. “Fractured 
Anteriors” (plastic). 
Roger Eckblom, D.DS. 

Anteriors’’ (steel). 

Wallace May, D.DS. “Fractured An- 

tertors’’ (gold). 

John Whitaker, D.D.S. “Space Open- 

ing’. 

Mode Perry, D.D.S. “Photography’’. 

Bernard Rabinowitch, D.DS. 

Julian Singer, D.D.S. “Comminuted 

Fractures and Casts’’. 

Richard Hallberg, D.D.S. “The Hemo- 

philia’’. 

Robert Burnett, D.D.S. “X-rays for 

Children”. 

Dutch Everett, D.D.S. 

Joseph Raskin, D.D.S. 

Leon Leonard, D.D:S. ‘Observations of 

Crooked Teeth’. 
Ruth Weinstein, D.H. ‘Dental Hygiene 
Program at Sister Kenny Hospital’. 


“Fractured 
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OxIo. 


A luncheon meeting was held at the 
Statler Hotel in Cleveland, Ohio, on 
November 16, 1955, in conjunction with 
the Ohio State Dental Convention. 

Dr. M: S. Goodman presided and 
introduced Dr. R. L. Holle who reported 
on the Pediatric Division of Cincinnati’s 
dental health program. 

Dr. Edward L. Pettibone provided the 
highlight of the day with a very inspiring 
talk on the possibilities of next year’s 
program. His incentive gave us all the 
desire to increase our efforts toward a 
better State Unit during the oncoming 
year. 

The following were elected Ohio 
State Unit officers for 1956: 

President, Dr. Finn L’Orange, 12734 

Woodland Ave., Cleveland, Ohio 
Vice-President, Dr. R. L. Holle, 438 
Doctors Bldg., Cincinnati, Ohio 

Secretary-Treasurer, Dr. William C. 
Maddox, 122314 N. High St. Colum- 
bus 1, Ohio 


CoLuMBUS 


The Columbus, Ohio, local section of 
the Ohio Unit began its 1955-56 pro- 
gram with a dinner meeting at the Ohio 
Union on Nov. 2, 1955. 

Dr. Lyle Pettit gave a brief report of 
the National A.S.D.C. meeting at San 
Francisco which he attended in October. 

Dr. Charles M. Pfersick, of Washing- 
ton C.H., Ohio, was the guest speaker 
for the evening, his subject being ‘““Hypno- 
dontics and its Application to Children’s 
Dentistry.”” Not only was his demon- 
stration of applied hypnodontics enter- 
taining, but his application of practical 
child psychology very useful. There were 
nine volunteers, who if doubtful before, 
can now vouch for Dr. Pfersick’s ability 
as a hypnodontist. 


New JERSEY 


Dr. Francis Lehr reports the mid- 
winter meeting of the New Jersey Society 
of Dentistry for Children, held on Wed- 
nesday, January 11th, was a complete 
success, due largely to the efforts of our 
Chairman, Saul Gale, and the help he 
received from his committee. The pro- 
gram consisted of an afternoon of table 
clinics presented by four members of 
the staff of the Pedodontic Department 
of New York University Dental School, 
under the direction of Dr. Hal Addelston. 
The subjects presented were as follows: 

Dr. Julius Ozick: ‘Treatment of 
Pulp of Primary Teeth”. 

Dr. Stanley Hoch: ‘Treatment of 
Fractured Anterior Teeth of Chil- 
dren”. 

Dr. Mark Wallach: “Amalgam Res- 
torations for Primary Teeth”’. 

Following the clinic presentations a 
cocktail party was held, after which a 
dinner was tendered the speaker of the 
evening, our own Dr. Alfred E. Seyler, 
Editor of the Journal of Dentistry for 
Children and the Journal of the American 
College of Dentists. The evening’s pro- 
gram was highlighted with the presenta- 
tion by Dr. Seyler of a paper on “An 
Analysis of the Child Patient, Parent, 
and Dentist Relationship”’. 

Preparations are now underway for 
our annual meeting to be held in con- 
junction with the annual meeting of the 
New Jersey State Dental Society. The 
date has been set for Tuesday, April 24th 
in the Rose Room of the Hotel Traymore 
in Atlantic City. A speaker of national 
repute will present a paper, and we shall 
have final details on this meeting in the 
next issue of the Journal. 

Our Post-Graduate Studies Committee, 
headed by Milt Cooper, has completed 
arrangements for the presentation of a 
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one-day intensive study course under 
the sponsorship of our component so- 
ciety. He has been successful in securing 
as our lecturer Dr. Ralph L. Ireland, of 
the University of Nebraska, Secretary 
of the American Board of Pedodontics. 
The course is scheduled for Friday, 
March 16th, from 9 a.m. to 5 p.m., and 
will be conducted at Fairliegh-Dickinson 
Dental School in Teaneck. A limit of 
twenty-five may take the course, and 
details and applications will soon be 
forthcoming from Milt Cooper. Those of 
you who took the course last year from 
Dr. 
instructive and informative day it will be. 
The subject will pertain to ‘Practical 
and Applied Pedodontics for the General 
Practitioner”’. 

Committee heads have just been ap- 
pointed for working out the program 
and details of the forthcoming national 
convention of the American Society of 
Dentistry for Children. As you know, our 
component will be hosts this year at the 
Annual Meeting in the fall, when our 
own Larry Burdge takes over the reins 
of the presidency. We want to do him 
proud, so we’re getting started now. 
Watch for further details in subsequent 
issues of this Journal. 


New YorK 


On Sunday November 6, 1955 at its 
Annual Meeting, the Dental Guidance 
Council for Cerebral Palsy in New 
York presented’ a panel discussion on 
problems relating to dental treatment 
for children with cerebral palsy. Dr. 
Solomon N. Rosenstein, President of the 
Council, presided and the essayists were: 
Dr. Joseph H. Kauffmann, Dr. Arnold 
C. Rosenberg, Dr. Eugene J. Weisman 
and Dr. Seymour Koster. All are mem- 
bers of the New York State Unit of the 
AS.D.C. 


Kenneth Easlick know what an 


The essayists presented the following 
topics, respectively: 

1) Psychological Aspects of Dentistry 

for Children with Cerebral Palsy; 

2) Routine Dental Care for Children 
with Cerebral Palsy; 

3) Diagnosis and Treatment of Perio- 
dontal Disturbances in Children 
with Cerebral Palsy; 

4) Diagnosis and Treatment of Dis- 
orders of Occlusion in Children 
with Cerebral Palsy. 

The meeting was well attended by 
members of local and nearby Units of 
the A.S.D.C. The discussions were very 
well received and it is expected that the 
papers will be submitted to our Journal. 


METROPOLITAN UNIT 


Plans for the coming year of the 
Metropolitan Unit of the New York 
State Society of Dentistry for Children 
have been announced by its President, 
Dr. Stanley R. Spiro. In implementing 
its purpose of acquainting the general 
practitioner with new techniques and 
developments in the field of pedodontics, 
the Unit will not only continue its pro- 
gram of study groups, but will add an 
innovation—field trips. It is expected 
that members will visit the Guggenheim 
Dental Clinic and the Pedodontic Clin- 
ics at Columbia University and New 
York University. The meetings which 
precede the field trips will be devoted to 
a presentation, by the respective staffs of 
some of these institutions, of the phil- 
osophy, techniques and procedures used 
in their clinics. Opportunity will be given 
for general discussion. 

Members of the Metropolitan Unit will 
also continue, as they have done since 
the inception of the Unit, to participate 
in health education activities, such as 
Children’s Dental Health Week, the 
fluoridation campaign, and other helpful 
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projects. All colleagues in Greater New 
York are urged to join the Metropolitan 
Unit, register for its study groups, and 
become active participants in its pro- 
gram, which is designed to help every 
dentist with his problems in the practice 
of pedodontics. 

M. Joel Freedman, Secretary 

300 West 23rd Street, 

New York 11, N. Y. 


OREGON 


Eugene L. Bunch reports the Oregon 
Unit of A.S.D.C. held its first Fall meet- 
ing September 28th at the Dental 
School of the University of Oregon. Dr. 
Robert O’Neil, well known Pedodontist 
from Vancouver B. C., was the clinician 
for the afternoon session. His topic, 
“Indications and Technique for Stainless 
Steel Crowns’ was well received by the 
members and guests present. The evening 
dinner meeting. was held at Berg’s 
Chalet with Dr. O’Neil speaking on 
“Diagnosis and Treatment Planning 
for Children”. This meeting was attended 
by a large number of out of town mem- 
bers and guests. 

Other programs for the year include a 
presentation by a group of Portland 
orthodontists, a joint meeting with the 
Portland Academy of Pediatricians, and 
possibly a joint meeting with Washington 
State and British Columbia Societies in 
the Spring at Harrison Hot Spring, B. C. 

The Oregon Unit this year is showing 
tremendous enthusiasm toward encourag- 
ing new membership and participation in 
the various activities throughout the 
state. Committee members of the various 
districts are busy contacting dentists 
interested in dentistry for children. 

“Children’s Dental Health Week” in 
February was one of the projects in 
which the unit took an active part. 
Chairman for the event was Dr. Robert 


Gardner, Pedodontist from Oswego. He 
worked in conjunction with the Portland 
District Dental Society and the A.D.A. 
to make the week a success. The group 
conducted dental examinations, took 
bite-wing x-rays on children, and pre- 
sented displays and information on dental 
health. 
Officers for the Oregon Unit are: 
President, Dr. Kenneth Jensen, 2300 
S. W. Broadway Drive, Portland 
President Elect, Dr. Donald Porter, 
5712 S. W. Nebraska, Portland 
Secretary-Treasurer, Dr. Evelyn 
Strange, 6404 N. Villard Ave., 
Portland 
Program Chairman, Dr. Theodore 
Suher, 4640 N. W. Woodside Terrace, 
Portland 
Editor, Dr. Eugene Bunch, 11736 N. E. 
Eugene St., Portland 


ARKANSAS 


We of the Arkansas Unit, wish to pay 
tribute to our friend and colleague 
H. Shirley Dwyer, whose sudden and 
untimely death October 20, 1955, has 
left a great void within our organization. 

Dr. Dwyer was Director of the Division 
of Dental Hygiene of Arkansas, an 
active member of our Unit and charter 
member of the original American Society 
for the Promotion of Dentistry for 
Children. His many contributions. to 
public health dentistry and to the field 
of dental health education marked him 
as a leader and pioneer in the rise of 
the dental profession during the period 
of its most active growth. His remarkable 
accomplishments in Arkansas during the 
past two years are a reflection of his 
genius and superb talent. Courageous in 
the face of difficult and burdensome tasks, 
altruistically dedicated, diligent and 


capable in his application to his many 
responsibilities, Doctor Dwyer has earned 
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a grateful and affectionate remembrance 
of the entire membership of the Arkansas 
State Unit. 

May the light of his life serve to il- 
luminate the dark road ahead as we 
consecrate ourselves, in memory of his 
inspiring achievements, to the ideals of 
his partially fulfilled dream. 





H. Shirley Dwyer 


RuHOpDE IsLAND 


Other Units would do well to observe 
the activity in the Rhode Island group, 
which was organized in 1950. Roger 
Brown has sent us copies of the programs 
put on recently and it is easy to under- 
stand why their attendance is usually 
around 75, and still going up! 

In October a panel discussion on every 
day office problems pertaining to the 
child patient was presented. Jim Kershaw, 
Frank Bliss and Richard Deutch were 
the speakers. 

In November, Jay Rice Moody, 
D.M.D., head of the dental depart- 
ment, O.P.D. at Newport Hospital 
spoke on the more effective use of auxil- 


iary personnel in the practice of dentistry 
for children, presenting a colored movie 
taken in his own office, to demonstrate 
his lecture. 


Iowa 


E. C. Prall of the Iowa unit has 
reported the following program for the 
annual meeting: 

Place—Garden Room, Kirkwood Hotel, 

Des Moines, Iowa. 

Date—Monday, April 2nd, 1956 
Program: 

9:30 A.M., Registration 

10:00 A.M., Dr. Ralph L. Ireland, of 
College of Dentistry, Lincoln, 
Nebraska. Subject: “A Con- 
sideration of Cavity Preparation 
for the Primary Teeth’’. 

12:00 M., Luncheon, Garden Room, 
Followed by Business Meeting 
(Luncheon $2.00). 

1:30 P.M., Dr. Ireland will discuss 
Pre-Medication and Co-Medica- 
tion; also other items such as 
First Appointment Routine, Ro- 
entgenographic Surveys for Chil- 
dren, The Consultation Period 
with the Parent, and Parent. 
Education. 


Pan-AMERICAN 


Sam Harris reports as follows: “The 
Pan-American Council” of Dentistry 
for Children is progressing in fine fashion. 
Colombia, Nicaragua, Cuba, Mexico, 
the United States and Canada are now 
officially members. Argentina, Guate- 
mala and El Salvador will be joining as 
soon as certain technical matters are 
adjusted. 

Those elected to office for the next 
term are: Carlos Criner, Cuba; President, 
Benjamin Gomez, Colombia; President- 
elect, Antonio Fragoso, Mexico; vice- 
President, Antonio Montero, Cuba; Sec- 
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retary, Al Anderson, U.S.A.; Treasurer, 
Samuel Leyte, Argentina; Editor, Samuel 
D. Harris, U.S.A.; Chairman of Execu- 
tive Committee. 

Dentistry for children appears to be a 
popular news item in the Pan-American 
countries, and we hope to be able to 
report substantial progress during the 
coming year. 


with various phases of pedodontics 
that made it easier and better for both 
child and dentist. 

In December Charles Sweet, Sr. of 
Oakland, California gave a most informa- 
tive and scholarly talk on indications and 
contraindications for the use of calcium 
hydroxide and other pulpal medicaments. 





Representatives of the North, Central and South Americas in attendance at the Mexican 


Dental Congress. Sam Harris second at left. 


Hawa 
B. A. Sherman reports from Honolulu 
that Hawaii Unit of the A.S.D.C. has had 
the pleasure of having two outstanding 
professors of pedodontics speak before 
the group. At the October meeting 


Walter C. McBride of Detroit, Michigan 
presented a discussion entitled ‘“Some- 
thing Better for the Kids’ which dealt 





NOTICE 


Deadline dates for material to be 
published in our Journal in 1956 are as 
follows: 2nd Q April 1, 3rd Q June 1, 
4th Q October 1. 

Unit News should be sent to Mel 
Noonan, 630 N. Woodward, Birming- 
ham, Michigan at least two weeks 
prior to the above dates. 


























Conditions Influencing the Incidence of Occlusal 
and Interstitial Caries in Children 


GiuBert J. Parritr, F.D.S., M.R.CS., L.R.C.P.* 


INTRODUCTION 


HE most common sites of dental 

caries are on the occlusal and inter- 
proximal surfaces of the teeth. Causative 
factors associated with dental caries such 
as diet, buffer capacity of the saliva and 
the presence of acid forming oral micro- 
organisms, would be expected to influence 
the incidence of caries in the two sites 
proportionately. However, certain ob- 
servations suggest that caries in the two 
sites might be under the influence of dif- 
ferent factors and further study has con- 
firmed that independent variations do 
occur. 

It is frequently observed that some 
individuals suffer mainly from occlusal 
caries while others have a preponderance 
of interstitial caries. This may be nothing 
more than the two extremes of an expected 
chance variation. On the other hand, it 
may point to an independence of factors. 

In some respects the two sites differ 
fundamentally from each other. On the 
occlusal surface deep fissures form a site 
for food stagnation from the time of erup- 
tion. Food is constantly being forced into 
these deep and narrow channels during 
mastication. Acid fermentation probably 
proceeds in the deepest parts where the 
material remains undisturbed because 
clearance of the fissure contents is never 
achieved in spite of continual replenish- 
ment of food at the entrance. These 
fissures contain a variety of substances, 
including protein. This material is soft, 


* Professor of Dentistry, University of 


Alabama, School of Dentistry. 
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infected, permeable, and offers little or 
no protection from caries. 

Interproximal surfaces are smooth, 
rounded areas, to which liquids, fine 
particles and semi-solid foods gain ready 
access. The length of time such material 
may remain undisturbed depends upon 
many local factors. Should sufficient space 
exist between the teeth, this mixture of 
food and bacteria may be swept away 
by fibrous food, but when teeth are in 
contact material lodged interproximally 
may remain undisturbed for many days. 

Nevin (1954) has studied the diffusion 
of soluble substances both into and out 
of spaces similar in shape to fissures and 
interstitial areas. He considers that the 
factors which promote caries such as the 
qualities of the food, permeability, ad- 
hesiveness, buffer capacity, acidity and 
sugar-forming potentiality, are consider- 
ably modified by the shapes of the teeth 
and their spacing. He also points out that 
masticatory function may assist in the 
inception of caries by permitting entry 
of sugar into spaces and subsequently 
blocking the spaces with food mixtures of 
low permeability. When diffusion is un- 
impeded by food debris, muscular move- 
ments, together with an ample flow of 
saliva, may assist in the clearance of sugar 
and acid from the interdental spaces. He 
suggests that ‘when evaluating caries 
control measures, all new caries should be 
reported in terms of the type of surface 
involved.” 

Owing to the morphological differences 
in the two common sites of caries, the 
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conditions affecting the incidence of 
caries in these two sites have been studied. 
Data were available from surveys on the 
incidence of dental caries in various 
groups of children including two longi- 
tudinal} surveys in which a total of 10,000 
examinations were carried out using a 
standard technique of examination (Par- 
fitt, 1954). All discrete carious cavities 
clinically involving the dentin were re- 
corded, more than one such lesion often 
occurring on the occlusal surface of some 
of the teeth. Some bitewing x-ray films 
were also available. By regrouping this 
material sufficient data were obtained to 
study the effect of various oral factors on 
the incidence of caries on specific sites of 
the teeth. 


THe EFFECT OF THE PROXIMITY OF A 


TooTH ON THE CARIES EXPERIENCE 
OF A SMOOTH SURFACE 


Retention of food and a certain amount 
of dental caries are found on the distal 
surface of the last tooth in the dental 
arch. When another tooth erupts distally, 
this surface becomes the site of inter- 
proximal stagnation and dental caries is 
enormously increased. Although the bulk 
of food retained may even be diminished, 
the conditions of stagnation have been 
altered. 

The caries incidence on the distal sur- 
face of the second primary molar is a suit- 
able illustration of this effect, for this 
surface is exposed in the mouth for four 
years before eruption of the first perma- 
nent molar and it remains in contact for 
a further period of four years. Before erup- 
tion of the permanent molar the caries ex- 


t In a pure longitudinal survey, each child 
is examined at every age. In a mixed longi- 
tudinal survey, all children are examined at 
least twice but some or all fail to appear over 
the whole age range covered by the survey. 
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Fig. 1. Caries on distal surface and mesial 


surface of the upper and lower second primary 
molars. 


perience is low but on contact with 
another tooth an immediate increase in 
caries rate occurs similar to that on its 
mesial surface which from the time of 
eruption has been in contact with the 
distal surface of the first primary molar. 
This is demonstrated in Figure 1. 


THE EFrect OF THE WipTH OF THE 
INTERDENTAL SPACE ON THE CARIES 
EXPERIENCE OF THE Two OPPOSING 
SURFACES 


In 200 unselected cases the width of the 
interdental spaces was measured with a 
tapered instrument calibrated for the 
purpose. Caries was charted in the stand- 
ard manner. 

Caries on the interproximal surfaces 
was found to be greatest when the teeth 
were in contact and caries became pro- 
gressively less with spacing. Even with 
0.5 mm. space between the teeth, caries 
was so much reduced that this measure- 
ment was taken as the lower limit to a 
“space.’”’ This criterion was used in the 
data presented in Table 1. It can be seen 
that in this particular group of 57 children 
aged 4 years, caries is ten times more com- 
mon when the teeth are not spaced. Caries 
in spaces caused by a missing tooth was 
not counted. Although these children 
were unselected, in order to make sure 
the figures were not biased by the presence 
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i TABLE 1 


Interstitial Caries and Spacing of Teeth in 57 
Unselected Cases, Age 4+ 


























Teeth in Contact Teeth Spaced =0.5 mm. 
Specie 
a Total num- |Number of} Total num- |Number of 
Surfaces ber of tooth] surfaces [ber of tooth/ surfaces 
surfaces carious surfaces carious 
a-a 60 21 46 3 
b-a 64 15 156 4 
c-b 64 3 160 3 
d-c 90 11 130 0 
e-d 200 23 22 0 
a-a 56 4 56 0 
b-a 100 8 128 0 
c-b 104 8 106 0 
d-c 92 10 122 2 
e-d 208 30 | #8 0 





* First primary incisor to second primary 
molar denoted a-e. 
Upper teeth underlined. 


Lower teeth overlined. 


of a number of children with low caries 
experience and well-spaced teeth, the 
children were divided into two groups, 
those with well-spaced teeth and those 
with crowded teeth, or with teeth in con- 
tact. Occlusal caries, which is unaffected 
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by spacing of teeth, was taken as an index 
of caries experience and was similar in 
the two groups. It was 1.48 and 1.67 
carious or filled teeth per child in the two 
groups respectively. 


THE Errect oF OnE Carious INTER- 
PROXIMAL SURFACE UPON THE CARIES 
EXPERIENCE OF AN APPROXIMATING 
SURFACE 


Bitewing x-ray films were examined 
of individuals where both the first and 
second primary molars were present. 
The ages of these children ranged from 
6-9 years. Older children showed a 
greater incidence of both surfaces carious 
as would be expected from an increase 
of caries with age. Table 2 shows the 
number of carious and caries-free upper 
and lower primary molars found, and in 
brackets are the numbers which would be 
expected to occur by chance alone. 

The appropriate value to calculate and 
show that the two adjacent surfaces are 
similarly affected. is the x? value. These 
are highly significant, for both upper and 
lower teeth show that there is an excess 
of surfaces both affected (either carious 


TABLE 2 
Analysis of 178 Upper Pairs and 163 Lower Pairs of Primary Molars Showing the Number of Pairs 





with Both Teeth Carious, One Tooth Carious or Both Teeth Caries Free 


Upper First Primary 








Lower First Primary 























Molar Molar 
+ - + | - 
Upper second primary Lower second primary 
molar molar 
98 10 95 2 
Me ada olde aes ene wear { (73) (35) ERE ST Or, ee? \ (83) (4) 
23 47 ~ if | 45 | 21 
Ce ee er en er Loe (48) (22) aS (57) (9) 
+ = carious. sata ; 3 


— = caries-free. 


Figures in parentheses are those expected by chance. 
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or caries free) and a corresponding deficit 
of cases in which only one of the two 
surfaces is carious (x? = 65.5 upper, 
28.7 lower for one degree of freedom. P 
<1%). This strongly suggests that the 
two proximal surfaces are similarly af- 
fected either by similar conditions in the 
interproximal space or because a surface 
becoming carious causes the other to 
become carious also. 


THe DIFFERENCE IN CARIES EXPERI- 
ENCE ON THE DISTAL SURFACE OF THE 
First Primary Mouar AND THE ME- 
SIAL SURFACE OF THE SECOND PRIMARY 
Moar 


It was found that more caries occurs 
on the distal surface of the first primary 
molar than on the mesial surface of the 
second primary molar. For every 100 
second molars lost by caries, 140 first 
molars were lost, and for every 100 
cavities in the mesial surface of the second 
molar, 131 occurred on the distal surface 
of the first molar. 

One possible explanation of the greater 
number of cavities on the distal surface 
of the first primary molar is that each 
surface follows a definite pattern of caries 


40 
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REMAINING 
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ost a OS ee et 
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Fig. 2. Caries on the distal surface of the 
first primary molars and the mesial surfaces of 
the second primary molars from the age of 
2 to 11 years. 


experience. Such pattern might comprise 
an initial period before the appearance 
of a cavity followed by a rapid succession 
of cavities increasing in frequency to a 
maximum, finally assuming a more con- 
stant rate. As the first primary molar 
erupts 12 to 18 months earlier than the 
second, the patterns of caries experience 
would be separated by an interval of ap- 
proximately 18 months. 

Figure 2 shows the yearly caries inci- 
dence per 100 remaining teeth of these 
two surfaces in the upper jaw from the 
age of 2 to 11 years. It demonstrates that 
the patterns made by the caries ex- 
perience, although remarkably similar in 
shape and extent, are not separated by 
an interval of time but are synchronous, 
every change in rate in the two curves 
occurring at the same age. 

Another possible explanation for the 
greater number of cavities present in the 
distal surface of the first primary molar 
might be that an accumulation of cavities 
on this surface occurs before eruption of 
the second molar. Referring again to 
Fig. 2, it can be seen that a lead of 4 
cavities per 100 teeth at the age of 4 
years on the distal surface of the first 
molar is maintained throughout the 
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Fic. 3. Caries on the distal surface of the 
first primary molars and mesial surface of the 
second primary molars in diseased and ex- 
tracted teeth. 
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changes in caries rate up to the age of 9 
years. From 9 years onwards, owing to 
a greater loss of first primary molars 
through caries, a larger number of cavities 
appears on the mesial surface of the re- 
maining second primary molars. In the 
lower jaw, similar synchronous patterns 
were found but with a lead of 10 cavities 
per 100 teeth on the distal surface of the 
first primary molar. 

An accumulation of cavities before 
eruption of the second molar is therefore 
the most likely explanation for the greater 
number of cavities present on the distal 
surface of the first primary molar. How- 
ever, there is a third possibility, this 
being that the susceptibility of the two 
surfaces to caries may differ. 

It should be pointed out that these 
three possibilities in no way preclude one 
another. 

Figure 3 shows the calculated caries 
experience on the mesial surface of the 
second primary molar and the distal 
surface of the first primary molar of both 
the diseased and missing teeth. The num- 
ber of cavities present on the extracted 
teeth was calculated from the findings of 
one of the longitudinal surveys. In the 
upper jaw, 115 second primary molars 
lost through caries were found to contain 
70 mesial surface cavities, and in the lower 
jaw 113 teeth contained 77 cavities. In 
the upper jaw, 161 first primary molars 
lost through caries had 111 distal surface 
cavities and in the lower jaw 156 teeth 
had 129 cavities. Fifty per cent of the 
first primary molars and thirty per cent 
of the second molars had been lost by the 
age of 9 years. From the age of 9, there- 
fore, less than half of the cavities were 
in teeth still present in the mouth, more 
than half being calculated from the find- 
ings of the previous data. 

The caries incidence of the two surfaces 
in Figure 3 diverge slightly but as the 


figures above the age of 7 or 8 have been 
largely calculated and were not directly 
measured, tentative deductions only can 
be made. Such divergence might be due 
to a difference in caries incidence rate, 
demonstrating a difference in caries sus- 
ceptibility between the two surfaces. 

Such difference in susceptibility is also 
suggested by the findings set out in Table 
2 and further strengthened by x-ray find- 
ings. Between the age of 6 and 9 years, 
22% of the cavities in the distal surface 
of the first primary molar were more ex- 
tensive than the opposing cavities in 
the second molar and in only 2% was the 
position reversed. In the lower jaw 28% 
of the cavities in the first molar were more 
advanced and in only 6 % were they more 
advanced in the mesial surface of the 
second molar. 

A greater susceptibility to caries might 
be due to a difference in shape, structure 
or formation or could be the result of the 
extra exposure in the mouth of the distal 
surface of the first primary molar. This 
in some way renders the surface more 
prone to caries on becoming the site of 
interproximal stagnation. A difference in 
the susceptibility of these surfaces to 
caries, however, would be expected to 
lead to a greater difference in the caries 
incidence rates than is shown in figure 3. 
But the incidence rates might tend to be 
kept parallel by the effect already shown 
that one carious surface causes the other 
to become carious also. 

The finding that cavities in the first 
molar are more advanced than those in 
the second at the ages of 6-9 years sug- 
gests that in addition to the lead of a 
smali number of cavities on the distal 
surface of the first primary molar on 
account of its earlier exposure in the 
mouth, some structural difference is also 
present. 
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EvIpENCE OF INDEPENDENCE OF Fac- 
TORS INFLUENCING OCCLUSAL AND 
INTERSTITIAL CARIES 


The independent presence of occlusal 
and interstitial cavities is demonstrated 
by an analysis of the caries experience 
in these two sites in the primary molars 
of 454 children aged 6. These children 
were grouped according to the number of 
occlusal and interstitial cavities present 
in the primary molars. The highest num- 
ber of occlusal cavities recorded was 19 
out of a possible 22 discrete areas and 
10 interstitial cavities out of 12 available 
surfaces. 

In Figure 4 the average number of 
interstitial cavities for a specified number 
of occlusal cavities up to 14 is given; only 
9 individuals had more than this number. 
It is seen that the average number of 
interstitial cavities for those with no oc- 
clusal cavities is little less than those with 
12-14 cavities. In fact, the average num- 
ber of interstitial cavities rose by less 
than one cavity over the whole range, 
which denotes considerable independence 
of factors. This is also confirmed by the 
calculated correlation coefficient which is 
r = +0.33. A similar analysis was made 
of the caries experience of 257 eight year 
old children. Although there was a rise 
in the general level of interstitial caries by 
approximately 0.5 of a cavity over the 
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Fig. 4. Average number of interstitial 
cavities in first and second primary molars in 
454 children aged 6 grouped according to the 
number of occlusal cavities present. 





whole range, the same low correlation 
between the two was apparent. 

In Figure 5, the presence of independ- 
ent factors for occlusal and interstitilo 
caries of the buccal segments is alsa 
demonstrated by the yearly percentage 
of caries in the remaining upper teeth 
of children in the vicinity of London 
from the age of 2 to 12 years. This shows 
that the interstitial caries of the buccal 
segment follows a different pattern from 
either the occlusal caries or the inter- 
stitial caries of the incisal segment. The 
ratio of interstitial caries of the incisal 
segment to occlusal caries in the buccal 
segment remains approximately the same 
throughout this age range. Because in 
this particular incidence the same pattern 
is followed, it cannot be inferred that in 
other circumstances it will always do so. 
The calculated correlation coefficient was 
in fact only r = +0.39. 

The ratio of occlusal caries to inter- 
stitial caries of the buccal segment varies 
with age, but should any factor affect 
either occlusal or interstitial caries un- 
equally, the ratio at any particular age 
will alter. 

Longitudinal studies also show the 
pattern of new carious cavities in these 
two sites to be similar to that of the 


static survey. 


WNTERSTITIAN INCISAL SEGMENT 
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Fig. 5. Percentage distribution of occlusal 
and interstitial caries in the primary dentition 
from the age of 2 to 12 years (3,000 cases). 
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Factors WuicH AFFECT THE GENERAL 
LEVEL OF CARIES WITHOUT ALTERING 
THE Ratio or OccLusaL To INTER- 
STITIAL CARIES 


Many factors which affect the general 
level of caries appear to affect occlusal 
and interstitial caries equally. 

In any group of individuals some 
have considerably more caries than 
average and some have less. Every 
factor capable of direct or indirect effect 
on the level of caries is no doubt involved 
but in a particular group of individuals, 
which factors are operative and what 
effect a particular factor has in causing 
a high rate of caries is impossible to 
determine. The high caries experience, 
however, is in itself evidence of the 
presence of such factors. In the data 
reported in Table 3, three hundred and 
seventy-seven individuals aged 6, all 
showing some degree of dental caries, 
were divided into three groups accord- 
ing to the number of teeth involved: 
those with 1-4 carious teeth; those with 
5-7 carious teeth; and those with more 
than 7 carious teeth. In spite of there 
being a great difference in caries level, 
and ten times the number of teeth 
missing in the higher caries group, the 
ratio of occlusal to interstitial caries is 
very similar in the three groups, i.e., 
between 100:56 and 100:66. 

In another group of 47 children of 


TABLE 3 
Occlusal and Interstitial Caries in the Primary 
Molars of 377 Children Aged 6 Divided 
into Three Levels of Caries 








Total No. of | No. of |No. of In- 
No. of Ex- | Occlusal | terstitial| Ratio of 
Carious | No. of | tracted | Cavities | Cavities | Occlusal/ 
and Ex-| Children} Teeth r 100 r 100 | Intersti- 
tracted r 100 timary | Primary | tial Caries 
Teeth -hildren | Molars | Molars 
14 139 20 16 9 | 100/56 
5-7 99 88 63 39 100/62 
8+ 139 264 99 65 100/66 




















the same age living in an institution, 
with an average of only 2.7 carious 
teeth per child, the ratio of occlusal to 
interstitial caries was similar, i.e., 100:60. 
The factors peculiar to institutional life 
would seem therefore to be equally 
effective in reducing the level of occlusal 
and interstitial caries. 

To assess the effect of the single factor 
of water-borne fluorine intake on dental 
caries experience, children living in 
high and low fluorine areas were ex- 
amined. The difference in caries levels 
of the children aged 4 was 105 cavities 
per 100 children but the ratio of occlusal 
to interstitial caries was unaltered. In 
the high fluorine area it was 100:42.5 
and in the low fluorine area it was 
100:42.2. The presence of fluorine in 
the drinking water, therefore, appears 
to affect caries in both sites equally in 
these groups. 

In order to balance as far as possible 
factors other than the fluorine content 
of the drinking water, three pairs of 
towns were selected in north, east and 
south England for this survey, one of 
the pairs in each district having a high 
and the other a low content of fluorine 
in the drinking water. The communi- 
ties resembled each other in other re- 
spects as closely as possible. Although 
the ratio of occlusal to interstitial 
caries in the children’s teeth from the 
combined high fluorine areas and com- 
bined low fluorine areas were so similar, 
the ratio was 100:35 in the south of 
England and 100:59 in the north, a 
difference which is as yet unexplained. 


Factors WuicH ALTER BOoTH THE 
GENERAL LEVEL OF CARIES AND 
THE Ratio oF OccLusAL TO INTER- 
STITIAL CARIES 


Differences in the diet of various 
national groups are considered to be 
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TABLE 4 
Levels of Occlusal and Interstitial Caries in the Temporary Teeth in Different National Groups 
Interstitial | Interstitial 
Occlusal H . . No. No. of 
DEF. _| Cavities per Kaunas Soscal ies Soeeen as | memes 
Group Age |Teeth per 100] 100 Remain- | 765"pomsie. | 106 Reman. | 2timary Upper 
Children | ing Primary | ; Pri ine UF Molars per | Incisors per 
olars hae = eee 100 Children | 100 Children 
Ds | cre ee eee 6 723 46 45 13 172 100 
Australian... .:.....+. 6 826 55 51 25 210 80 
New Zealand......... 6 867 102 34 27 50 80 
a a re 6 1359 51 64 82 213 130 
PRPAMONO S565) o5ass 6 1158 58 57 85 256 220 
a ee 8 814 51 55 _— 283 _— 
Australian ........... 8 986 55 65 _ 264 _ 
New Zealand......... 8 1156 103 68 —~ 60 _ 
WN ook esc 8 1030 53 52 _ 350 — 
Singapore............ 8 1345 90 53 _ 570 = 
| 
Special group........ | 5-10 44 1.6 4.5 _ _ _ 








mainly responsible for variations in the 
level of dental caries. Sample groups of 
children, in all 282 aged 6 and 342 aged 
8, were examined in several different 
countries within a period of weeks. 

Children of British stock were ex- 
amined in London, England; Sydney, 
Australia; and Wellington, New Zealand; 
and of other stock, Malays in Penang and 
Chinese in Singapore. The findings are 
set out in Table 4. Dental caries is di- 
vided according to its site into occlusal, 
interstitial in the buccal segment (distal 
to the cusp of the primary canine) and 
interstitial in the upper incisor segment 
(mesial to the cusp of the primary ca- 
nine). 

The ratio of occlusal to interstitial 
caries in the English children is higher 
than was found previously, the 6+ 
age group having the characteristics of 
the 7+ or 8+ groups in previous sur- 
veys. The Australian childrer have a 
slightly higher level of caries than the 
English children and this is more pro- 
nounced in the incisal segment. In the 
New Zealand children, the high level of 


occlusal caries stands out from the other 
groups and although the interstitial 
caries in the buccal segment is low at 
the age of 6, it is higher than in the 
other groups at the age of 8. Caries in 
the incisal region is similar to that in 
the Australian groups. The intensive 
treatment which the New Zealand chil- 
dren receive, which is reflected in the 
small number of missing teeth, may 
“artificially” increase the number of 
occlusal cavities and surfaces involved, 
for although obvious prophylactic fillings 
were not counted as caries, a few fillings 
may have been extended on to the oc- 
clusal surface and extra occlusal cayities 
scored. In spite of this bias, occlusal 
caries seems to be particularly high in 
the New Zealand groups. 

The Malay children have a high level 
of dental caries and interstitial caries is 
much higher, particularly in the incisal 
segment, but occlusal caries is on a level 
with the Australian groups. These high 
levels of ‘interstitial caries are shown by 
the Chinese of Singapore who at the age 
of 8 also have a very high rate of oc- 

















JOURNAL OF DENTISTRY FOR CHILDREN 39 


clusal caries and moreover, the highest 
number of missing teeth of any group. 

An accurate dietary survey could not 
be carried out in these countries but the 
great difference in diets in these groups 
is suggested as the cause of both the 
level of caries and the alteration in the 
ratio of occlusal to interstitial caries. 

Tooth morphology or structure might 
be a factor in causing the ratio to vary 
in different localities, for by absence of 
occlusal fissures or by flattened inter- 
proximal surfaces in the Chinese and 
Malay groups, the ratio of occlusal to 
interstitial caries might differ. No differ- 
ence in tooth morphology between the 
British and other groups could be de- 
tected at examination and moreover, 
occlusal caries was as high in the Malay 
and Chinese groups as in the British. 

Finally, a special group of 66 Austra- 
lian children (Table 4) was examined in 
whom caries had been virtually elimi- 
nated by almost complete absence of 
sugar and finely ground flour from the 
diet. The children were given a diet 
composed mainly of wholemeal bread, 
wholemeal biscuit, wholemeal porridge, 
wheat germ, fruits (fresh and dried), 
vegetables (cooked and raw) and a small 
amount of meat, butter, cheese, eggs, 
milk, fruit juices, and nuts. It can be 
seen that in this group occlusal caries 
has been even: more reduced than inter- 
stitial caries. 

Diet, therefore, appears to be capable 
of altering not only the level of dental 
caries but also the ratio of occlusal to 
interstitial caries. 

Full dietary surveys might confirm 
the impression that the highest incidence 
of interstitial caries is found in areas 


where the diet is preponderantly soft 
and semi-liquid and the highest occlusal 
caries in areas where manufactured and 
sweetened foods made from finely ground 
flour are in excess. The lowest incidence 
of occlusal and interstitial caries was in 
the group whose diet consisted of coarse 
and fibrous food, free from finely ground 
refined flour and sugar. 

Finally, it should be stated that 
although the numbers of children ex- 
amined in these sample groups were 
necessarily small, the findings agree 
closely with large surveys being carried 
out in each of the countries visited. 


SUMMARY 


(1) The incidence of dental caries 
appears to be under the influence of 
independent factors on (a) the occlusal 
surfaces of the teeth, (b) the interstitial 
surfaces of teeth in the buccal segment, 
(c) the interstitial surfaces of the upper 
incisors. 

(2) Caries in each site is affected to a 
similar degree by susceptibility of the 
individual to caries, institutional life 
and different levels of fluorine in the 
drinking water. 

(3) Caries in each site appears to be 
affected unequally by different diets. 

(4) The proximity of another tooth 
and the width of the interdental space 
considerably affect the incidence of 
caries on the interstitial surfaces of the 
teeth. 

Birmingham 3, Alabama 
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An Evaluation of Vital Pulpotomy Technique* 


Davw B. Law, D.DS., MS.t 


VERY dentist who sees children in 

his practice is concerned with pulp 
conservation. There is a need for more 
knowledge concerning the usefulness of 
various methods of pulp therapy. The 
following approaches to treatment of the 
exposed pulp in the child have been ad- 
vocated : 

1. Capping 

2. Partial pulpotomy or pulp curet- 

tage. 

3. Vital pulpotomy with calcium hy- 

droxide. 

4. So-called de-vital or therapeutic pul- 

potomy using formalin-type drugs. 

5. Endodontics. 

6. Extraction. 

Since 1938, the technique of vital 
pulpotomy using calcium hydroxide has 
been widely used on primary and young 
permanent teeth. This technique, using a 
mixture of salts including calcium hy- 
droxide, was first described by Hermann! 
in the German literature; and later in 
this country, Teuscher and Zander® re- 
ported on the use of calcium hydroxide 
only. The technique, as advocated by 
Teuscher and Zander, will be briefly re- 
viewed to insure that we are on common 
ground. 

The tooth with the probable exposure 
is suitably anesthetized. Pressure anes- 
thesia is contraindicated. The rubber dam 
is applied and the area cleansed with an 
appropriate antiseptic agent such as 


* Presented at the Annuai Meeting of the 
A. 8. D. C., held at San Francisco, October 
1955. 

t Associate Professor, Executive Officer, 
Department of Pedodontics, School of Den- 
tistry, University of Washington. 


zephiran chloride. The superficial caries 
and debris are next removed, and the 
occlusal portion of the tooth is opened 
up wide and into the dentin for easy ac- 
cess. With a sterile fissure bur, the roof 
of the pulp chamber is next removed and 
the bulbous portion of the pulp ampu- 
tated. Sharp spoons or large round burs 
have been recommended for this part of 
the operation. When the tissue has been 
cleanly separated down into the orifices 
of the root canals, the chamber is cleansed 
with a suitable agent such as sterile water 
or procaine from the dental syringe. Next, 
a creamy paste of calcium hydroxide and 
water is placed over the amputated 
stumps, followed by a layer of paraffin, 
then a cement base, and finally an amal- 
gam restoration. 

Healing is described’ as beginning with 
the formation of an amorphous calcified 
layer where the pulp tissue was in contact 
with the calcium hydroxide followed by 
formation of true dentin in a regular pat- 
tern. The pulp usually shows an inflam- 
matory reaction at first, but this tends to 
disappear. 

Since 1938, when this technique was 
first described, a large percentage of 
practitioners have adopted it for routine 
clinical use on exposed pulps in children. 
Actually, when Teuscher and Zander first 
reported on this method, they stated “A 
great amount of work is still necessary 
before a pulpotomy can be recommended 
as a practical clinical procedure”. Cer- 
tainly it is time now to ask ourselves 
some questions: 

1. What degree of clinical success can 
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we expect from this method of pulp 
therapy? 

2. What have we learned concerning 
indications and contraindications for 
vital pulpotomy? 

3. What variations from the original 
technique are worthy of our con- 
sideration? 

Published reports on the degree of suc- 
cess of vital pulpotomy as used clinically 
show wide variation. This is to be ex- 
pected since no two operators will work 
the same way, differences in interpreta- 
tion of what constitutes an operable tooth 
may occur, and differences in opinion as 
to criteria of success and failure may 
exist. In addition, studies vary as to the 
number of cases, the length of time ob- 
served, the age of the patients involved, 
and the proportion of primary to young 
permanent teeth. 

Zander*® made only one brief reference 
to clinical success in a report published 
in 1939. He stated that in 120 cases in- 
cluding primary and young permanent 
teeth, approximately 70 per cent were 
satisfactory. Brown‘ reviewed records of 
92 primary and young permanent teeth 
observed from 4 to 47 months and re- 
ported 90.2 per cent success. Via* repeated 
a similar study limited to mandibular 
primary molars. Of 103 cases observed 
for an average of 24.9 months, 31 per 
cent were successful according to the 
criteria of the study. 

It is obvious that more studies are 
needed on clinical success and failure of 
vital pulpotomy if we are to accurately 
appraise its usefulness. Only by getting 
more facts can we determine the direc- 
tion in which future pulp therapy research 
should be aimed. 

Recently we completed a progress 
study on 283 vital pulpotomies using 
calcium hydroxide which were performed 
by students at the University of Wash- 


ington School of Dentistry. Selection of 
cases was based on a normal appearance 
of the lamina dura and surrounding bone 
in preoperative roentgenograms and an 
absence of history of spontaneous pain. 
No attempt was made to evaluate the 


TABLE I 
Distribution of 251 Cases—Vital Pulpotomy 
Using Calcium Hydroxide 


























Number 
Tooth car a ember 
Primary Dentition 
Maxillary right second primary 
WR oom, cr aeoc cera tes eenee’ 8 4 
Maxillary right first primary 
WOU sos a reece oene. 14 12 
Maxillary left first primary 
WRG oc ner ac cvereees 12 13 
Maxillary left second primary 
WEEE e505 cide dg tara et aoe 13 7 
Mandibular left second primary 
WMA. o.0.c oon dude bees cent cones 14 23 
Mandibular left first primary 
WOR idea tn cetctoncnareee 4 18 
Mandibular right first primary 
WIMIGE Ss 3 anc crrcaenec ene 20 20 
Mandibular right second primary 
WISER oo oo rev ees 13 25 
Maxillary left primary cuspid...| 0 0 
Maxillary right primary cuspid. . 1 0 
Mandibular right primary cuspid.| 1 1 
Maxillary left primary central 
WOON ovis ccc cceacuanennnaen 1 0 
Asked Rete ee ees 104 | 123 
Permanent Dentition 
Maxillary right first permanent 
WOES ics ec amiceseseusuans 6 0 
Maxillary left first permanent 
WORMS oN ease hs ees 3 0 
Mandibular left first permanent 
WOME Sco vcucckuen tetereere: 6 0 
Mandibular right first permanent 
WAS 5 aisiceancn ccaceawersces 5 3 
Maxillary right permanent cen- 
CHAE IDGIBDR, 05 5.552250 cca bide 0 1 
bi) ER PO Fe AS Ee 20 4 
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character of hemorrhage, per se, but any 
obviously necrotic pulp was rejected. 
Very small carious exposures, 1 mm. or 
less, in which clinically sound dentin 
surrounded the area of hemorrhage were 
not treated by the vital pulpotomy tech- 
nique but by the partial pulpotomy pro- 
cedure as advocated by Chatterton. Fif- 
teen cases have been so treated up to 
this date, but are not included in the 
present report. Surgical exposures were 
also not subjected to the vital pulpotomy 
but were treated by calcium hydroxide 
capping. (Seventeen such cases are under 
observation but are not included in this 
report.) 

The cases discussed in this report were 
treated under the rubber dam; and sterile 
instruments, cotton, burs, etc., were fur- 
nished in kit form at the time of the 
operation. The technique of Teuscher 
and Zander? was followed except that the 
calcium hydroxide was applied in dry 
form where convenient such as in maxil- 
lary teeth, and the intermediary base of 
paraffin was omitted. Cases were called 
for clinical and roentgenographic checkup 
after a minimum of six months, the aver- 
age being approximately nine months, 
with a few cases able to be followed al- 
most five years. Of the 283 cases, 32 failed 
to return for checkup. Of the 251 teeth 
on which we obtained records, 124 or 51 
per cent were failures and required extrac- 
tion. One hundred twenty-four or 49% 
were adjudged successful by clinical and 
radiographic evidence at the time of ex- 
amination. Our criterion of success was a 
tooth firm in its socket with healthy sur- 
rounding tissues, free of soreness to per- 
cussion and not sensitive or painful. The 
roentgenogram should show a normal 
lamina dura, normal alveolar bone, and 
absence of progressive internal resorp- 
tion. We did not consider the presence of 
a visible dentin bridge as essential to suc- 


cess, since some cases have been emi- 
nently healthy and functional for a pe- 
riod of years without apparent root 
orifice calcification. 

Of our 251 cases, only 24 were per- 
formed on permanent teeth. Twenty of 
these were successful at the time of 
checkup and four had failed. Overall 
success in the 227 teeth of the primary 
dentition was 46 per cent. Eighty-six of 
the failures occurred in the mandibular 
primary molars, amounting to 61 per 
cent of these teeth treated. In the upper 
arch, the percentage of failures in pri- 
mary molars was 43 per cent. The higher 
mortality in mandibular teeth may be 
due to the fact that caries attacks the 
lower arch earlier and, therefore, these 
pulps are more likely to be in advanced 
stage of degeneration at the time of opera- 
tion. It is also generally agreed that a 
diagnosis of tissue breakdown can be 
more easily predicted in the roentgeno- 
grams of lower molars. In this study, the 
percentage of success in lower primary 
molars was 39 per cent. 

Via® recently reported a figure of 31 
per cent success in a study limited to 
pulpotomy in mandibular primary molars 
only. However, in his criteria for success, 
he included the presence of a dentin 
bridge, a standard which we did not 
require in our study. It would appear that 
regardless of whether or not visible calci- 
fication is used as a criterion of success, 
the mortality of primary teeth treated 
with pulpotomy using calcium hydroxide 
is higher in the mandibular arch than in 
the maxillary. 


INDICATIONS FOR VITAL PULPOTOMY 


It has been pointed out that reports of 
success with vital pulpotomy range from 
31 to 90 per cent. If the operator knew 
the extent of degeneration and inflam- 
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mation in a given tooth, he could predict 
the possibility of successful healing. Cer- 
tain diagnostic signposts should be con- 
sidered in each case before operating. 


1. History of pain. Early inflammatory 
changes in the pulp result in symptoms 
such as temporary sensitivity to thermal 
changes, or sensitivity when eating.’ 
Such a pulp has the potential for healing 
and recovery if the source of infection is 
removed. On the other hand, spontaneous 
pain, such as at night, or prolonged pain 
after thermal stimulus, usually indicates 
a pulp which has undergone marked 
and probably irreversible degenerative 
changes.’ Such a tooth is not a good risk 
for vital pulp therapy. 

2. Character of hemorrhage. This point is 
widely discussed in the literature on pulp 
therapy but empiric observations rather 
than scientific findings seem to dominate 
the thinking. Obviously a purulent or 
necrosed pulp can be differentiated from 
a vital one. Different degrees of color and 
abundance of hemorrhage are ascribed to 
different stages of degeneration. It is inter- 
esting that very little hemorrhage is 
encountered in performing pulp amputa- 
tions on healthy teeth for research pur- 
poses. 

3. Pre-operative roentgenograms. Normal ap- 
pearance of lamina dura, and surrounding 
bone, are prerequisites to vital pulpotomy. 
MacDonald has pointed out that calcified 
bodies in the pulp chamber near the area 
of exposure are associated with advanced 
pulpal degeneration and contraindicate 
vital pulpotomy. This gives the operator 
an additional diagnostic sign which, ac- 
cording to our findings, will be observed 
in about 5 percent of cases considered for 
pulp therapy. 


DiscussiON OF VARIATIONS IN 
ViraL PuLPOTOMY 
TECHNIQUE 


Although originally suggested as an 
operation to be completed in one sitting, 
vital pulpotomy has been modified by 
some to require as many as three sepa- 


rate appointments.!® This necessitates an 
increase in chair time for the dentist 
which does not seem desirable unless in- 
creased success can be substantiated by 
controlled studies. Use of calcium hy- 
droxide in dry form in a medicine dropper 
or with an atomizer has been suggested. 
Originally the material was mixed with 
water to form a paste. Ease of manipula- 
tion seems to be the controlling factor, 
with no evidence to show any particular 
form or the drug superior. A commercial 
product, composed of calcium hydroxide 
and methyl cellulose, is available for 
those who desire it; and there seems to 
be good evidence that this form of the 
drug is effective in stimulating dentin 
formation.” 

The use of hemostatic agents to con- 
trol hemorrhage of the amputated pulp 
has been advocated by some clinicians. 
Calcium hydroxide itself seems to favor 
clotting. Thrombin, powdered, may be 
employed successfully. The use of highly 
concentrated adrenalin solutions in direct 
contact with the pulp may be of an in- 
jurious nature due to their severe vaso- 
constricting effects, and such agents prob- 
ably should not be employed. 

The use of an intermediary base be- 
tween the layer of calcium hydroxide and 
the zinc oxyphosphate cement was rec- 
ommended in the original work on vital 
pulpotomy. The purpose of paraffin or 
zine oxide and eugenol over the calcium 
hydroxide was to prevent neutralization 
of the latter by the acidic cement. How- 
ever, the only free acid available in the 
zine oxyphosphate cement is that on 
the surface prior to initial setting. Since 
the amount of calcium hydroxide present 
is greatly in excess of the transient free 
acid available from the cement, it seems 
unnecessary to place a paraffin or zinc 
oxide intermediary base. 
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CoNncLUSIONS 


1. A study of 283 cases of vital pulp- 
otomy using calcium hydroxide has been 
reported with a success of 49 per cent 
according to clinical and roentgeno- 
graphic standards. 

2. The percentage of failure in primary 
molars was greater in the mandibular 
arch than the maxillary. 

3. Further clinical studies are needed 
to enlarge our understanding of the clini- 
cal effectiveness of vital pulp therapy. 


BIBLIOGRAPHY 


1. Hermann, B. W.: Dentin Obliteration der Wurzelkanale 
nach Behandlung mit Kalzium, Z. R., 1930, pp. 890-899. 
2. Tevscuer, G. W. anp Zanper, H. A.: A Preliminary 


ad 


Sal 


~ 


10. 


. MacDona.p, Raupu: American Acad 


Report on Pulpotomy. Northwestern University Bul- 
letin, 39: 4-8, December, 1938. 

ZanveR, H. A.: Reaction of the Pulp to Calcium Hy- 
droxide. J. D. Res., 18: 373-379, August, 1939. 


. Brown, W. E.: Vital Pulpotomy Technic, Thesis. Univ. 


of Michigan Alumni Bulletin, 48: 14, 1947. 

Via, Wu.: Evaluation of Deciduous Molars Treated by 
Pulpotomy and Calcium Hydroxide. J. A. D. A., 50: 
34-43, January, 1955. 

Cuarrerton, D. B.: Pulp Curettage. J. A. D. A., 45: 
462-465, October, 1952. 


. Herpert, W. E.: Correlation of Clinical Signs and 


Symptoms and Histologic Conditions of Pulps of 52 
Teeth. Brit. Dent. J., 78: 161-174, March, 1945. 
Propuert, A. 8.; Mrmuer, J.: Effect of Caries on Decidu- 
ous Pulp. Brit. Dent. J., 99: 105-109, August, 1955. 
of Pedodonti 





Proceedings. November, 1954. 

Sweer, Curves: Treatment of Vital Primary Teeth 
with Pulpal Involvement. J. Colorado State Dental 
Assoc., 38: 10-14, June, 1955. 


. Berx, Haroun: Effect of Calcium Hydroxide Methyl 


Cellulose Paste on the Dental Pulp. J. Dent. for Child. 
17: 65-68, 4th Qtr., 1950. 








NOTICE 


Deadline dates for material to be published in our Journal in 1956 
are as follows: 2nd Q April 1, 3rd Q June 1, 4th Q October 1. 

Unit News should be sent to Mel Noonan, 630 N. Woodward, Bir- 
mingham, Michigan at least two weeks prior to the above dates. 

















A Devitalizing Technic for Pulpotomy in 


Primary Molars* 


Max Nacut, D.D.S. 


HE object of this report is to pre- 

sent an evaluation of the data gather- 
ed from the office files of the members of 
the Vancouver Pedodontic Study Club on 
467 primary teeth using formaldehyde 
paste.t The paste used was made from a 
liquid containing phenol, formalin, creo- 
sote, thymol and a powder containing 
barium sulphate, iodine, paraformalde- 
hyde mixed immediately prior to its inser- 
tion. These cases were all done on regular 
office patients within an appointment 
time of not more than 45 minutes. The 
only contraindication for treatment by 
this method was the absence of tooth 
vitality as determined by lack of hemor- 
rhage at the site of amputation of the 
pulp. Cases were judged as to success or 
failure from radiographic evidence only. 
Since these cases were done on office pa- 
tients the opportunity to obtain a follow- 
up series of radiographs was probably 
better than if this study had been done 
in an institution. 


HIsTory 


The motivating factor in this study 
was the high percentage of failures of the 
pulpotomy technique using calcium hy- 
droxide in the offices of our study club 
members. We were faced with the prob- 
lem of trying to save primary teeth with 
a@ poor prognosis if we were to continue 
using calcium hydroxide. Unfortunately 


* Presented at the Annual Meeting of 
A. 8. D. C., held at San Francisco, October 
1955. 

ft Oxpara powder and liquid (Ransom and 
Randolph). 
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the majority of the primary teeth in need 
of pulp therapy are in this category. This 
left extraction as the only other alterna- 
tive. Time and economics are of vital 
importance in a pedodontic practice and 
any treatment must of necessity, be 
within the economic limits of our patients. 

For us this factor seemed to eliminate 
all of the recommended treatments in- 
volving pulpectomy or other multiple ap- 
pointment procedures. We were in need 
of a one appointment treatment which 
could be used on pulps in all stages of 
degeneration except death. 

A review of the literature revealed some 
interesting work done by several men 
with mummifying pastes. In 1929! Dr. 
Hess, of the University of Zurich, re- 
ported negative results in a bacterial 
analysis of 62 pulps mummified with 
formaldehyde paste.? Dr. H. R. Foster 
of Oakland in 1936 describes a successful 
treatment using formocresol and paste. 
Again in 1939, Dr. K. A. Easlick used 
the same treatment substituting para- 
formaldehyde. In the Handbook of Den- 
tal Practice—1948,4 Dr. Charles Sweet 
describes a treatment using zinc oxide, 
cresolated formaldehyde and eugenol. 

Since the principle of mummification 
had been used by so many of these emi- 
nent men at various times, it was decided 
that this might be the answer to our 
problem. The technique adopted was uni- 
form in all offices. As previously stated, 
the only criteria were that the teeth must 
be vital at the time of operation and be 
radiographically negative. History of pro- 








46 JOURNAL OF DENTISTRY FOR CHILDREN 


longed pain was no longer a contra-indi- 
cation, as it was with calcium hydroxide. 


TECHNIQUE 


1. Anesthesia and rubber dam applica- 
tion. 

2. Routine preparation of the tooth for 
reception of the permanent filling 
material. 

3. Complete removal of the roof over 
the pulp chamber. 

4. Removal of the bulbous portion of 
the pulp. 

5. Control of hemorrhage. 
6. An adequate quantity of thick mum- 
mifying paste applied to the pulp 
stumps with slight pressure. The 
paste was mixed to a heavy con- 
sistency immediately prior to inser- 
tion and after insertion pressed 
firmly down with a damp cotton 
pellet. 

Placing of cement over the paste. 

This provides a firm base for the 

permanent filling material. 

8. Placing of the permanent filling ma- 

terial. 

The entire procedure should not take 
over 45 minutes under normal conditions. 
The patients were asked to return for 
follow-up radiographs every 6 months. 
We were able to observe some 467 teeth 
treated in this manner for periods of up to 
5 years. 


= 


RESULTS 


During the entire course of the study, 
repeated clinical examinations showed 
no evidence of any degeneration except 
for some 30 cases which developed acute 
symptoms and had to be extracted. The 
radiographic evidence revealed no sig- 
nificant changes for the first 2 years. Then 
the picture began to take on a new look 
in a high percentage of the cases. There 
seemed to be a progressive loss of bone 


in the bifurcation. During the entire pe- 
riod of resorption, radiographic changes 
were quite obvious but no clinical changes 
were evident. The end result was an early 
loss of the primary molar and the corre- 
sponding early eruption of the succeeding 
permanent tooth. 

A study of the data obtained from the 
various offices revealed a uniform pat- 
tern. At no time was there any discom- 
fort to the patient. The tooth remained 
functional throughout its retention. As 
mentioned above there was an early loss 
of the primary tooth and an early erup- 
tion of the permanent tooth. This early 
eruption seemed to be the result of the 
gross loss of covering bone. Interestingly 
enough the permanent tooth erupted so 
quickly that there was little opportunity 
for loss of space. 


CONCLUSIONS 


It would appear that although the 
non-vital pulpotomy did not result in 
acute periapical disturbances or fistula- 
tion as was the case in so many of the 
teeth treated with calcium hydroxide, 
major changes in the bifurcation became 
evident after about 2 years. It should be 
noted, however, that the treatment did 
make it possible to carry many teeth 
that were otherwise doomed to extrac- 
tion, over certain critical periods in the 
development of the child, without any 
apparent ill effects. 

Despite the increased rate of resorption 
of the primary molar, we are still using 
the treatment for that reason. It was pos- 
sible by this method to save for our pa- 
tients 437 valuable teeth at a reasonable 
cost. 


SUMMARY 


Four hundred sixty-seven cases were 
treated with formaldehyde paste. Thirty 
teeth were lost due to acute symptoms. 
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An analysis of the radiographs of the re- 
tained teeth indicated that the teeth were 
maintained in good condition for about 2 
years. After this period the technique 
apparently hastened the resorption of the 
treated tooth and the eruption of the 
permanent tooth. A search of the litera- 
ture failed to disclose any reports of 
follow-up studies on non-vital pulpotomies 
and therefore it was felt that the data 
gathered may add some information to 
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the problem of pulp therapy in primary 
molars. 

825 Granville Ave. 

Vancower, B. C. 


BIBLIOGRAPHY 


1. Hess, W.: Pulp Amputation as a Method of Treating Root 
Canals. Dental Items of Interest, pp. 596-631, 1929. 

2. Foster, Hersert R.: The Pulpless Deciduous Teeth. 

J. A. D. A., pp. 2057-2065, 1936. 

3. Easuick, Kennetu A.: Pulp M: t for D 
and Young Permanent Teeth. J. A. D. A., pp. 100-112, 
1939. 

4. Sweet, Cuarves A.: Handbook of Dental Practice. 1948. 


* 





Notice 


The following men have satisfied the requirements of the American Board of Pedo- 
dontics and have been certified as diplomates of the Board: 


Dr. Roy L. Lindahl 


Dr. Elias Lisman 


Dr. Edward 8. Mack 


Dr. Donald R. Porter 
Dr. Isidore M. Samuels 


Dr. Laren W. Teutsch 


School of Dentistry 
University of North Carolina 
Chapel Hill, North Carolina 
1034 Clinton Avenue 
Irvington 11, New Jersey 
Stonestown Medical Building 
20th and Buckingham Way 
San Francisco, California 
5712 S. W. Nebraska 
Portland, Oregon 

8 Gramercy Park 

New York 3, New York 

8682 Bougainville Place 
Santa Ana, California 


Ralph L. Ireland, Sec’y. 








Clinical Evaluation of Pulpotomy in 


Young Adults” 


Haroup R. Enauanper,t D.DS., M.P.H., Maury Masster,t D.DS., MS. 
AND WiuiAM J. Carter,§ D.DS., MS. 


INTRODUCTION 


'ARIOUS exposure of the pulp ac- 
counts for the vast majority of tooth 

loss incurred during adolescence and 
young adulthood. Total pulpectomy and 
root canal therapy have prevented the 
loss of thousands of such teeth. Huwever, 
such treatment requires careful prepara- 
tion and considerable time with the result 
that many practitioners and patients 
prefer the extraction of such teeth with 
prosthetic replacement later. If a simpler 
method of treating pulpal exposures could 
be evolved, many thousands of additional 
teeth could be preserved. Such a method 
is offered in the technique of vital (partial) 
pulpotomy whereby only that portion of 
the pulp adjacent to the carious exposure 
presumed to be infected with organisms 
and undergoing degenerative changes, is 
removed. In long standing exposures, the 
entire bulbous portion of the pulp is re- 
moved, to the entrance to the root canal 
(complete pulpotomy). If the pulp is 
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necrotic, a total pulpectomy is the method 
of choice. 

It has been clearly established that a 
pulp exposed by caries or by accident 
during operative procedures does not in- 
evitably die. The idea that the pulp must 
die once it is injured was based on the 
premise that since the pulp is housed 
within unyielding calcified walls of dentin 
and fed through minute foramina at the 
apex, it was doomed to self-strangulation 
if inflammation and engorgement and/or 
infection occurred. The remarkable de- 
fensive and reparative powers of con- 
nective tissue in general were forgotten. 
Since the pulp is composed of young con- 
nective tissue it is not surprising that 
many investigators!* have demonstrated 
the fact that the pulp can and does repair 
itself following removal of the infected 
dentin (pulp capping) or the infected por- 
tion of the pulp (pulpotomy). 

A variety of therapeutic agents has 
been suggested to cover the amputated 
portion of the pulp to preserve the vitality 
of the remainder of the pulp tissue, and 
to promote healing of the stump by a 
calcified bridge covering the exposed 
area.!-16 At the present time, the evidence 
favors the use of calcium hydroxide, in 
different forms, as the dressing of choice. 
However, the comparative effects of 
other calcium salts have not been studied 
nor have the antibiotics been given a fair 
trial in this procedure. 

The purpose of this study was to de- 
termine by clinical means, the relative 
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effectiveness of different calcium salts 
and antibiotics when used to cover the 
amputated portion of the pulp after 
partial or complete pulpotomy in the 
teeth of young adult males. 


METHOD 


The procedure of pulpotomy was 
standardized for the purpose of this study 
in order to keep constant, as much as pos- 
sible, all variables which might influence 
the results. The only variable was the 
medicament used to cover the amputated 
pulpal area. 

1. The pulps were first sedated with 
a temporary dressing of zinc oxide and 
eugenol for 1 to 7 days prior to operation. 

2. A complete history was recorded. 
This included a history of pain, character 
of lesion in the tooth plus caries suscep- 
tibility. 

3. Pre-operative roentgenograms were 
obtained. 

4. A local anesthetic agent was in- 
jected (procaine HCl 2% with epi- 
nephrine 1:50,000). 

5. A rubber dam was applied, and the 
area cleaned and dried. Tincture of iodine 
was painted over the tooth and rubber 
dam. 

6. The cavity was then opened cau- 
tiously. The appearance of the lesion 
and the character of decay were re- 
corded. The location of exposure was 
determined. 

7. All peripheral decay was completely 
removed and cavity outline and retention 
form completed. The area immediately 
surrounding the exposure was left un- 
touched. 

8. The cavity was routinely swabbed 
gently and lightly with a small cotton 
pellet saturated with 95% phenol. No 
phenol was used thereafter. 

9. All instruments used thereafter were 
surgically clean (autoclaved). 


10. The carious dentin immediately 
surrounding the exposure was removed 
with a large sterile round bur (#6 
and #8). 

11. As soon as this was accomplished, 
a, new sterile bur was used to amputate 
the degenerated portion of the pulp im- 
mediately under the exposure (partial 
pulpotomy). 

12. If bleeding did not occur at this 
level, amputation was performed at a 
lower level, until vital tissue was en- 
countered which bled readily after am- 
putation. In many instances, the entire 
bulbous portion of the pulp chamber had 
to be removed before vital tissue could 
be found at the entrance to the root canal 
(complete pulpotomy). In a few instances, 
vital tissue which bled readily was not 
encountered until the root canals were 
partially invaded (partial pulpectomy). 
If vital tissue was not encountered when 
more than half the root canal had been 
explored, the case was discarded. 

In all cases, the level of amputation 
was determined by the level at which vital 
tissue was encountered which bled freely 
after amputation. 

13. The exact location and size of the 
amputation was recorded. 

14. The character of the bleeding was 
recorded (type and amount). 

15. The amputated stump was per- 
mitted to bleed freely. No attempt was 
made to control or to stop the bleeding. 
This served to wash out dentin débris 
and bacteria and to relieve any pulp 
congestion. Excess blood was removed 
with large sterile cotton pellets. 

16. A thin clot was allowed to form 
over the amputated pulp stump. Warm 
air was gently blown over the blood to 
hasten clotting. Sufficient time (5 to 15 
minutes) was allowed for the formation 
of a firm clot. The size and character of 
the clot, the degree of serous exudation 
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as well as the time required to clot were 
recorded. 

17. The medicament was then placed 
gently over this clot. The powders were 
gently blown onto the clot, allowed to 
remain for 44 to 1 minute to permit ad- 
herence to the clot and solution in the 
serous exudate. The excess was then 
blown off with a chip blower and a fresh 
layer of powder was placed over the clot. 
The pastes were gently placed over the 
clot in the same manner. 

18. In many instances the clot was 
disturbed during the placement of the 
medicament or actually dissolved by the 
powder. Oozing around the pastes was 
common. These details were noted and 
recorded. In such cases, sufficient time 
was permitted for the clot to re-form and 
the exudation to stop before proceeding. 

19. The medicament was covered with 
a creamy mix of zinc oxide and eugenol 
to which 2 or 5% zinc acetate had been 
added to hasten the set (approximately 
3 minutes). This provided an excellent 
seal against further oozing. The fast- 
setting zinc-oxide-eugenol cement was 
then covered with a thin mix of zinc 
phosphate cement. 

All medicaments were applied via a 
syringe and needle or by means of “jiffy” 
tube made from scotch tape rolled into 
a small cone, to avoid pressure from the 
use of hand instruments. 

20. The teeth were extracted after 
periods ranging from 4 days to 9 months. 
The average post-operative time was 43 
days. 

21. At the time of extraction, a radio- 
gram was obtained and a complete post- 
operative history was recorded. 

22. All teeth are being sectioned and 
studied histologically. 


MATERIALS 


Vital pulp amputations according to 
the technique described were performed 
on 228 teeth of patients in the Dental 
Department at the Great Lakes Naval 
Training Center. The average age of this 
group was 21 years with a range of 18 to 
24 years. The great majority of these 
teeth had been ordered extracted because 
they had large carious exposures with 
severe destruction of the crown. The 
majority gave a history of severe pain 
of long duration. A few non-carious teeth 
which were ordered removed for pros- 
thetic reasons and third molars in severe 
malocclusion, were also subjected to 
pulpotomy prior to extraction. 


FINDINGS 


Table I summarizes the clinical evalu- 
ation of the results obtained using dif- 
ferent calcium salts, various antibiotics 
and other agents. For the purposes of this 
study and because of the relatively short 
survival periods (average, 6 weeks), the 
criterion of post-operative pain rather 
than radiographic changes was used to 
evaluate the condition of the pulp. As 
indicated by previous investigators, es- 
pecially Castagnola,? the first 8 to 14 days 
after vital pulpotomy are decisive in de- 
termining success or failure. Failures 
generally reveal themselves by painful 
complaints within this time.?: 7: 15 

In this series there were only 24 
instances (11%) out of 228 treated teeth 
in which severe post-operative pain was 
found. These were considered clinical 
failures. Two hundred and four teeth 
(89%) were classified as clinical successes 
and were completely asymptomatic or 
manifested only a slight transient thermal 
sensitivity. None of the teeth showed any 
postoperative radiographic changes. 
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TABLE I 


Clinical Assessment of Different Agents Used in 228 Teeth Subjected to Vital Pulpotomy on Young 


Adult Males 





























Agent Used No. Teeth |  Sicceas fen =| ‘Ker 
Calcium Salts 
Inorganic 
Ca(OH). in methyl cellulose paste 
(Pulpdent—Rower).................. 13 13 0 0 
Ca(OH): in polystyrene-chloroform so- 
lution (Chembar—Caulk)............ 5 5 0 0 

Calcium hydroxide powder............. 34 32 2 6 

Calcium phosphate powder............. 35 32 3 9 

Calcium carbonate powder............. 7 5 2 29 
Organic 

Bone powder (defatted—Armour)...... 14 14 0 0 

Dentin powder (human)............... 17 17 0 0 

Mil Calaiinr Bae «cick doesn ccigivag nosess 125 118 7 6 
Antibiotics 
Polyantibiotic Paste (PBSC—Grossman) . 7 Y 3 0 0 
Tetracycline in various calcium salts 100 

Nit) 01) nS Merce eee eo nee eee Ee 8 8 0 0 
Tetracycline in non-calcium diluents 50- 

100-250 mg./gm. (Aureomycin and Ter- 

MNMIMMIIRD I os. Coss ska 6955 cig, ard BS sw ois 33 27 6 18 
Penicillin Powder (undiluted)............ 11 t 4 36 
Chloramphenicol in dicale. phos. 100 

WNMCAMO TN So cra irre cocacenes Rauing ae 2 0 2 100 

AR rare Io ois showin ws ine oa wees 61 49 12 20 
Zinc-Oxide-Eugenol Paste................ 14 14 0 0 
Miscellaneous Agents 
Silver nitrate (Ammoniacal)............. 11 9 2 18 
Phenol followed by Cale. Hydrox......... I 0 1 oe 
ER ee er ree ee 3 y 1 —_ 
SPONINO! CHUMMIB ic. os ssi e eke ecg eees cs ‘3 3 0 — 
Beechwood Creosote. ........00.sssccccee 1 1 0 
Sodium fluoride (4%) .....:......cseeecee. 1 1 0 _— 
Zinc phosphate cement.................. 1 1 0 _— 
EA AINNAERDRREN GUM 50). 6%. 52.3609 vsnis, 0 CR MRE ES 2 2 0 _ 
Gingival Gpithehum..<.. 0. <6. ccs cee 1 0 1 — 
Clot cauiterized (heat); .... 0.6.6.6. .c000s. 2 2 0 a 
Clot contaminated by saliva............. 2 2 0 _— 
All Miscellaneous Agents.................. 28 23 5 18 
MINNIE £-fo-= Pot Plo a a chanergre he mee ee Ch eat 228 204 24 11 

















(All percentages rounded to nearest whole number.) 
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ANTIBIOTICS 


In a series of 61 teeth in which various 
antibiotics had been used, there were 12 
failures (20%). Potassium penicillin G 
powder (undiluted) and chloramphenicol 
appeared to be least effective of the anti- 
biotics used, while Grossman’s polyanti- 
biotic (PBSC) paste was most effective 
(no failures in 7 attempts). This was sup- 
ported by the observation that covering 
the blood clot with penicillin powder 
often resulted in dissolution of the clot, 
renewed bleeding and post-operative pain. 
The tetracycline drugs (Terramycin and 
Aureomycin) appeared to be more ef- 
fective when diluted with various calcium 
salts than when used with other diluents 
(Table I). 


Cautcrum SALTs 

On the whole, this group was superior 
to that of the antibiotics and manifested 
only 7 failures in 125 attempts (6%). 
Calcium hydroxide powder exhibited only 
2 failures in 34 cases (6%). Calcium 
hydroxide appeared to be more effective 
when used as a paste in a methy] cellulose 
base (Pulpdent-Rower) or when suspended 
in a polystyrene-chloroform solution 
(Chembar-Caulk). The use of di- or tri- 
calcium phosphate yielded 3 “failures” 
in 35 attempts (9% failures). Calcium 
carbonate yielded the least satisfactory 
results (2 failures in 7 attempts). This was 
confirmed by the clinical observation of 
clot dissolution, renewed bleeding and 
post-operative pain after the use of 
calcium carbonate. 

There were no failures in 31 attempts 
following the use of a defatted bone 
powder (Armour) or dentin powder pre- 
pared from human teeth (Table I). 


OrHeR SussTANces UsEepD 


It is interesting to note that, according 
to the criteria used in this study, there 


were no failures following the use of zinc 
oxide and eugenol paste in 14 cases 
(Table I). Silver nitrate exhibited 2 
failures in 11 attempts (18%). 

A number of other agents were used 
on one to three teeth as indicated in Table 
I but no conclusions can be drawn from 
such small numbers. 


Discussion 


There is little doubt that the purely 
clinical evaluation of the success or failure 
of pulpotomy procedures is inadequate. 
Degeneration and even aseptic necrosis 
of the pulp do not necessarily reveal 
themselves through clinical symptoms. 
In fact, mild reparative inflammatory 
reactions yield painful symptoms yet may 
result in complete recovery of the pulp 
later. 

Hess’ has demonstrated that clinical 
evaluation is always more optimistic than 
justified after histologic investigation. 
Histologic evaluation is therefore sine quo 
non in studies of this type. All cases re- 
ported herein are being sectioned and 
evaluated histologically. 

This preliminary clinical evaluation is 
nonetheless instructive in that (1) it con- 
firms the high percentage of success of 
this procedure obtained by previous in- 
vestigators; (2) it indicates that clinical 
success is predicated less upon the type 
of calcium salt or antibiotic used and more 
upon the technique and care taken by the 
operator. An important factor seems to 
be the presence of a well formed but thin 
blood clot which is allowed to form over 
the amputated area prior to placement of 
the medicament. 

It is important to point out that in this 
series, no attempt was made to select 
cases with a “good” prognosis. All teeth 
had been condemned to extraction but 
had some vital pulpal tissue still remain- 
ing. In many instances, the bulbous por- 
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tion of the pulp was necrotic and the oper- 
ator was obliged to go into the root canal 
to find vital pulp tissue which would bleed 
(partial pulpectomy). All teeth were ac- 
cepted and treated. The only cases 
omitted from this series were those which 
were sensitive to biting pressure and per- 
cussion (evidence that inflammation had 
spread throughout pulp and entered the 
periodontal membrane) and those in 
which vital tissue could not be found even 
when the apical half of the canal -was 
explored. 


SUMMARY 


Pulpotomies were performed on 228 
permanent teeth condemned to extrac- 
tion because of large carious pulp ex- 
posures. The pulps were first sedated 
with zinc oxide and eugenol for 1 to 7 
days prior to operation. The degenerated 
portion of the pulp was amputated until 
healthy pulp tissue was reached as evi- 
denced by frank bleeding. A thin blood 
clot was allowed to form. This was cov- 
ered with a calcium salt, an antibiotic 
or zinc oxide and eugenol and sealed with 
a fast setting zinc oxide and eugenol 
cement. Teeth were extracted 4 days to 
9 months later and prepared for histologic 
study. From the clinical point of view, 
89% were classified as successful, i.e., 
completely asymptomatic or with slight 
transient thermal sensitivity. Failures 
were considered in those cases where severe 
pain was present. Antibiotics resulted in 
20% failures. Calcium salts produced 6 % 
failures. There were no failures under 
zine oxide and eugenol. Although the 
period of post-operative observation was 


relatively short, this study indicates that 
sedation of the pulp and sterilization of 
dentin prior to amputation, and a careful 
operative technique are probably more 
important to clinical success than the 
type of calcium salt or antibiotic em- 
ployed to cover the amputated pulp. 
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Tooth Development and Eruption 


BENJAMIN DieEnsTEIN, D.DS.* 


ian as to why the teeth 
erupt exist to the state of superfluity 
in the dental 
enough, however, the amount of truly 
significant scientific research is appal- 
lingly meager in this abundance of mate- 
rial. This, perhaps, may be accounted for 
in the main by technical barriers, for the 
determination of growth and eruption 
patterns in the same individual appears 
beyond the realm of past and present 
techniques—especially insofar as the de- 
finitiveness of histological determinations 
are concerned. Cephalometry has dem- 
onstrated gross transitions and has pro- 
vided valuable data towards the study of 
cranio-facial growth; yet histological 
methods still remain the only vivid and 
absolute means of study of tissue differen- 
tiation. 

A review of the dental literature on 
tooth development and eruption need not 
necessarily be a cold, uninteresting and 
detailed account with no purpose other 
than reiteration of the past. Our prede- 
cessors rate far more credit than we duly 
place upon them, and far too often their 
works have been misrepresented by so- 
called “interpretations.” The literature 
pertinent to this critique has been divided 
into five historical periods. The thoughts 
and researches on tooth structure and 
development and tooth eruption in each 
period were correlated, for it was felt that 
an investigation into what has prompted 
the present thinking and acceptance of 
ideas on our subject must include those 
findings. In order to circumvent the em- 


literature. Peculiarly 
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bellishment and misinterpretation of ideas 
which have a tendency to creep into re- 
peatedly reviewed articles, each idea was 
traced to its source wherever possible and 
expressed as succinctly as possible in its 
original meaning. 


THE OBSERVATIONAL PERIOD 
(460 B.C.-1541 A.D.) 


The inquisitive search for the origin 
and development of the teeth lagged far 
behind that of operative measures and 
care (i.e., treatment of toothache and ex- 
traction of teeth) during the centuries 
between 460 B.C. and 1541 A.D. Contri- 
butions to this field offered but mild 
enlightenment as to the number, disposi- 
tion, comvosition and development of 
these organs of the jaws. The teeth were 
looked upon as “increments of the bones 
of the jaws and head.’ 2 The number of 
teeth possessed by the adult male and 
female was repeatedly miscalculated and 
argued, and the belief that the teeth grew 
throughout life?:* was unquestioned. 
There arose, however, one astute observa- 
tion: The composition of teeth and bones 
was discovered to be different!? 

From such an unpretentious beginning, 
there followed a void sprinkled with a few 
insignificant observations (save those of 
Galen and Aetius? who found the teeth to 
be supplied by nerves and possessed of 
sensibility). This long period of famine in 
dental progress affords another glaring 
example of the stagnation of science 
during the dark ages. 

Such a superficial inquiry allowed no 
disagreement to the evolved contention 
that the teeth grew from roots and were 
thusly shed. 
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Tue ANATOMICAL PEriop (1543-1687) 


Perhaps we might be more nearly cor- 
rect were we to ascribe the actual begin- 
ning of dental science to the period of 
the anatomists Vesalius, Fallopius and 
Fabricus, for it is from this period that 
observations become supplemented by 
anatomical researches on the human 
body. For the first time, dentistry reached 
to a firm basis for development along 
scientific paths, leaving the days of the 
soothsayer and toothpuller to folklore. 

Dental knowledge began to bear some 
semblance of synthesis with the acquisi- 
tion of a recognition and description of 
the morphology of the teeth,‘ the primary 
dentition and its disposition and arrange- 
ment in the jaw prior to erup- 
tion,®: 4: 5. 6. 7 the follicle of the tooth bud 
with its mode of growth and replacement 
by the secondary tooth and the dental 
lamina and the significance of its relation- 
ship to the new follicle.® 

The belief that teeth grew like seeds— 
the roots remaining and sprouting new 
heads*—was thus forced to the back- 
ground, and the mode of eruption was 
considered to be through the expanded 
dental lamina.® 


THE Histo-ANATOMICAL PERIOD 
(1687-1884) 

The microscope not only gave the anat- 
omists the tool they needed to understand 
more fully the structures with which they 
dealt, but soon fostered an inquisitiveness 
into what couldn’t be seen. Hypotheses 
became as prevalent as investigators. The 
teeth, however, were taken from the 
category of extraneous organs “‘devoid of 
internal circulation and destitute of the 
living principle,’”’® and placed with the 
group of structures derived from the 
epithelial system? and very much invested 
with the “living principle.” 

The component parts of the teeth were 


being revealed, and their chemical com- 
position established.? The understanding 
of the crystalline structure of enamel and 
tubular structure of dentin with recogni- 
tion of cementum, secondary dentin and 
pulp tissue simultaneously precipitated 
studies in the development of the 
teeth.?: ®°»7 It was soon admitted by the 
majority of investigators that the devel- 
opment of the teeth was obedient to cer- 
tain laws of nature, that there were two 
dentitions—the first providing the needs 
of infancy and then shed to make room 
for the second, that they developed from 
minute papillae lying in the mucous mem- 
brane groove in the alveolar border of 
each jaw, that a dental lamina existed, 
that a tooth germ composed of an enamel 
organ, dental papilla and dental sac must 
exist for a forming tooth, and that dentin 
formation was initiated first but that 
enamel preceded it to completion.®: 7+ 19, 1 
Observations were extremely accurate 
considering the imperfections of the in- 
struments with which the studies were 
made. 

The big questions during this period 
concerned the genesis of the different 
tissues and the interpretations of what 
was seen. The mechanism of enamel for- 
mation was still obscure. The accepted 
theory was that each ameloblast calcified 
and was replaced by a cell from the inter- 
mediate layer of the enamel organ;’? how- 
ever, another group considered the amelo- 
blast a secretory duct or gland which 
secreted the “earthy salts.”® Dentin for- 
mation, although the description of dentin 
was good, was also obscure,” but very 
good resumés of the soft tissues (pulp and 
periodontal membrane) were excellently 
presented.” 

With each new-found wealth of histo- 
logical data, there seemingly arose a 
theory of tooth eruption: lengthening of 


the root, '*: 4 pressure of the alveolus upon 
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the root driving the tooth towards the 
gum,?-4 mechanical action of the crown of 
the tooth destroying the tissues adjacent 
to it,® and contraction of the dental sac 
which moves the tooth through the dilated 
orifice of the sac.* Physiologists of the 
time largely adhered to a “physiological 
resorption” hypothesis which attributed 
the principal cause of eruption solely to 
the gradual pressure exercised by the 
developed tooth on the enamel organ and 
on the summit of the follicle which soon 
gave way as did the overlying gum.’: ¥ 
The “gubernaculum denti” (dental lam- 
ina) was considered the agent which 
guided the tooth during its process of 
eruption.’ The most significant contribu- 
tions to the eruption picture were the 
excellent observations as to the order of 
eruption of the primary and permanent 
teeth’? and the beginning work on bone 
growth in relation to “teething.” 


TuHE PuysIoLoGicaAL PERIoD 
(1884-1927) 


The careful histological preparations of 
J. L. Williams" and the artful and scien- 
tific interpretative pursuits of this man 
to a certain extent culminated the histo- 
logical ascent in the dental field. Williams 
capably summed up certain disputed 
points in the development and histology 
of the teeth and cast undeniable doubt on 
the dogmatic interpretations that ex- 
isted.1*® Sudduth” corroborated Williams’ 
findings; and it appeared that histological 
pursuits had reached an impasse. Thus it 
was that the spread toward the unex- 
plained phenomena developed. The forces 
behind growth processes and tooth erup- 
tion were enthusiastically sought, but 
unfortunately the findings were more 
speculative than based on experimental 
evidence. 

Eruption, it was soon realized, was not 
a continuous process but included periods 


of growth and rest which are modified by 
conditions controlling the “function of 
nutrition.’”® A mechanical force brought 
about by the repeated closing of the jaws 
was soon added,!* and soon other mechan- 
ical forces! 2° were thrown into the gar- 
gantuan mouth of explanation to meet 
the discrepancies and arguments that 
crept up to baffle the proponents of many 
of the theories. 

The blood pressure of the vascular 
tissues which lie between a developing 
tooth and its bony surroundings,”! the 
force of cellular activity at the base of the 
dental papillae” and a series of bone 
currents with absorption of alveolar mar- 
gins** were suggested as means by which 
the teeth are brought to the surface. But 
because certain facts about the eruption 
of teeth could not be satisfactorily concili- 
ated with mechanics, a turn to the un- 
known factors which could not be easily 
attacked gave new life to the timid 
ubiquitous opinion that eruption was a 
natural physiological process which must 
take its turn in the development of the 
body. 25, 26 

The discovery of the hormones added 
its influence to the ever increasing search 
for an explanation to the eruption process, 
and it was suggested that hormones sensi- 
tized growing tissues rendering them 
susceptible to mechanical impulses which 
arise from natural use of parts.” That an 
endocrine imbalance was a definite factor 
in the eruption process* appeared of sig- 
nificance but still became only a parcel to 
the main part. Experimental evidence 
during this entire period reached a new 
low, and because of this paucity a new 
era began its evolution. 


THE EXPERIMENTAL PERIOD 
(1927 anp ONWARD) 


As the sound investigations of the past 
were gradually constructing a catwalk of 
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scientific data, they were unfortunately 
being camouflaged by the more numerous 
speculative interpretations which were 
offering explanations for being or hap- 
pening. So much of this conjecture existed 
that apparently it stimulated an era of 
scientific experimentation which less ea- 
gerly sought explanation and more ear- 
nestly desired substantial accumulations 
of factual material to warrant the devel- 
oping of hypotheses. For example, an 
experiment on the influence of tooth cell 
substances on growth and structure of 
teeth was soon completed, and the results 
used to add support to the hormonal 
theory.” 

As near as can be ascertained, the 
determination of tooth growth and erup- 
tion by measurement was initiated in 
1928.29 Measurements from the floor of 
the nose to the upper central incisor tooth 
germ to the epithelium of the mouth gave 
figures which fixed Hertwig’s sheath as a 
relatively fixed point in the growth of the 
tooth. Several years later the above 
findings were substantiated by histologi- 
cal and roentgenological studies of the 
first mandibular molar in the human and 
its relationship to the mandibular 
canal.*!: * It thus appeared that the entire 
growth of both crown and root took place 
in an occlusal direction out of the jaw. 
Serial cephalometric studies in the same 
individual,* however, traced a slight 
downward growth of the root following 
crown completion which was not accom- 
panied by any acceleration in occlusal 
movement of the germ. The root forced 
its way into the bone of the jaw upon 
completion, and the entire tooth rose 
with the occlusal plane. 

Cephalometric studies correlated with 
histological ones* brought a more inti- 
mate tooth-jaw relationship with em- 
phasis on mandibular growth. Here it was 


found that the first permanent mandibu- 
lar molar did not sink into the jaw or 
move forward as was previously thought. 
The illusion of this was brought about by 
the rapid migration of the primary teeth 
and vertical growth of the mandible. 
The illusion of axial movement was the 
result of the mandible growing in length 
by additions to its posterior border with 
resorption of the anterior margin of the 
ramus, which allowed the molars to be 
uncovered by the retreat of the anterior 
margin of the ramus. Each succeeding 
molar erupted at the same distance from 
the posterior margin of the ramus and in 
an almost vertical direction. 

It became apparent that mandibular 
growth was a matter of surface deposition 
and resorption of bone with the body 
growing in height (depth) at the free 
border of the alveolar process and an 
insignificant amount at the inferior bor- 
der;*5: %6. 37, 8 that the intimate associa- 
tion of crown development and the adja- 
cent bone metabolism, in the main, 
accounted for tooth movement during 
its growth;?’ 8. % and that the dental 
organs definietly influence the final de- 
velopment of the jaws.*®: 4 

Vital staining was used in the rat to 
permit a measurement of the rate of al- 
veolar -bone and cementum apposition 
and the rate of eruption.” The findings 
indicated that tooth development in the 
rat was a “continuous process” and that 
the actual occlusal movement was equal 
to the sum of the amount of root elonga- 
tion and the total of the apposition of 
fundic bone. 

The complexity of tooth growth and 
development became profoundly appar- 
ent when it was found that aside from a 
genetically controlled factor, biologic 
function, nutrition, body growth, sex, 
race, geographic distribution, climatic 
conditions, social levels and economic 
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well-being were all related in the growth 
of the face, jaws and dentition. 4+: 45. 46 

Although the teeth have been critically 
analyzed,” every phase of their forma- 
tion and development remains to. some 
extent controversial or obscure. The 
structural configuration of the tooth is 
little questioned since scrutiny by elec- 
tron microscopy and other new micro- 
scopic advances. The descriptive stages 
of tooth formation have been aptly tran- 
scribed with histomorphodifferentiation 
of tissues definite.*: *® It is the develop- 
mental and biological aspects that block 
understanding and still bring forth con- 
troversial data. Amelogenesis, dentino- 
genesis, cementogenesis and osteogenesis 
investigations are now turning to the bio- 
chemical and enzymological fields for 
further explanation. 

This period has not been without its 
unsubstantiated speculations, for authors 
still seek explanations for unknown enti- 
ties that cannot be solved with any of 
the modern tools except the mind. No 
criticism is leveled at the investigator 
who utilizes the known factors in build- 
ing up his concept, but those who base 
contentions on disputed or controversial 
points only add further burden to the 
conscientious research worker. 

Since it was experimentally shown 
that in mandibular development, alveolar 
bone growth is a continuous process, and 
that in the mandible, growth is‘ in the 
main the result of alveolar bone apposi- 
tion,** the thinking turned to the con- 
sideration that eruption of the tooth and 
its movements were necessarily a part of 
the general process which included the 
addition of cementum to the root surface 
in the slow extrusion to full eruption. 

Thus, it is now that eruption has been 
incorporated with all other growth and 
developmental processes and not placed 


apart on a mechanical basis. It has been 
divorced from the local phenomenon stage 
and become an “episode in the growth 
of the jaws” with proliferation of the 
socket base and growth of the root acting 
as the “forces of eruption.”®° 


Discussion 


Despite the numerous good experi- 
mental and observational findings, inter- 
pretations of these findings precipitate 
contradictory conclusions which eventu- 
ally lead us nowhere. The goal, it appears, 
has been to find the eruptive force which 
propels the tooth into the oral cavity. 
This, actually, indicates the thinking still 
presupposes a mechanical basis for erup- 
tion—that there must be either forces 
within the tooth acting upon a resistive 
substrate, or forces without the tooth (in 
the bone) pushing the tooth into the oral 
cavity. 

Sicher*! aptly indicates that a mechan- 
ical explanation of tooth eruption isolates 
the process from all other developmental 
and growth phenomena. He views the 
erupting teeth as but parts of the organ- 
ism, growing and moving in the environ- 
ment of living tissue. This contention 
must be given complete support. 

Eruption, paradoxically enough, at the 
present time is considered to begin at 
the time of root formation and to con- 
tinue throughout the life span of the 
tooth. There must be some dissent with 
this statement. Why again is this phe- 
nomenon being set apart from the rest of 
the body? What other developmental 
process perpetrates itself in the body 
unto death? Is the continued growth of 
the nails developmental? Physiological 
function’s progressive steps are cancelled 
by subsequent regressive steps of equal 
momentum. The fleeting change brought 
about by a deviation in direction is can- 
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celled by opposing forces of equal magni- 
tude. The basic condition of the organ is 
left unaltered. 

In contrast, developmental changes are 
cumulative and progressive, producing 
new structures, new shapes, new config- 
urations. If eruption is to be considered 
a growth and developmental process, one 
cannot conceive of the phenomenon be- 
ing contradictory to the principles of 
growth and development. The phase of 
so-called ‘passive eruption” should be 
considered an “extrusion”—a_physio- 
pathological process and not a part of 
the growth and developmental period. 
The extrusion related to teeth with no 
antagonist falls in the same category, al- 
though the period of eruption would still 
have preceded the period of extrusion. 

Were we not to expect a certain end- 
result known by all, but be aware of cer- 
tain progressive changes which lead from 
one avenue to another, our concept of 
eruption would be based on mechanisms, 
not factors which alter these mechanisms 
and either hasten or retard their natural 
progression. It is true that both concepts 
are important in our way of thinking, 
but let us rather be retrospective than 
prospective in our inquisitiveness into 
the phenomenon of eruption. If we were 
to consider the life span of one continu- 
ous developmental process there would 
be no recourse to the present views on 
eruption. But there must be many who 
do not hold that consideration. 

Perhaps it might be well to illuminate 
the process further in the light of our pre- 
ceding statements. That development of 
the teeth and growth of the jaw are 
simultaneous and interdependent proc- 
esses is not questioned, it is rather the 
definition of terms which indicate when 
the growth and development process 
ends, the period of dynamic equilibrium 


exists and the period of degeneration be- 
gins. In this author’s view, eruption of 
the teeth takes place in the first period 
mentioned, and physiological eruption is 
that entire period until the tooth reaches 
its antagonist or normal occlusal height 
in the mouth. Such a view finds support 
from the study on the rest position of the 
mandible™® which indicated that eruption 
of the teeth with the resultant forcing of 
jaws apart is a misconception since the 
rest position is stable and unrelated to 
the presence or absence of teeth. Passive 
eruption or the so-called continuous erup- 
tion through further cementum forma- 
tion at the root ends and attrition of the 
crown no longer can be considered a part 
or parcel of the period of growth and 
development, but must fall into the pe- 
riod of “catabolism” or degeneration or 
pathology. Movements of the teeth which 
occur after these organs have reached 
their ‘“‘predestined’’ position in the arch 
also come under that category. 

Growth studies have from the time of 
Hunter aided each other in resolving the 
phenomenon of growth to fairly accurate 
dimensions. It is unanimously agreed that 
organs of the body do not function as 
independent individuals, but maintain 
constant interrelationships.** Those who 
have repeatedly contended the teeth to 
be completely separate organs with spe- 
cial separate phenomenal action discrete 
unto themselves fail to observe the prin- 
ciples set down in growth and develop- 
ment and have thus brought forth numer- 
ous hypotheses on the eruption process 
contradicting those principles. 

Eruption and growth should not be 
divorced from each other during the de- 
velopmental period of the tooth and its 
surrounding structures. We might pos- 
sibly draw an analogy from the works of 
Weiss on the development of organ 
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characters to elucidate this statement. In 
a@ comparison of the two end points of 
the developmental line our views may 
perhaps change to some extent as to why, 
how and when the eruption process pro- 
ceeds. Certain characters of an organ 
cease to exist in tracing that organ back 
to'its incipient stage, and the first to dis- 
appear is specific function. In the molar, 
mastication is presumably its specific 
function. Once this property is accom- 
plished, the end of the developmental 
chain has been reached and the course of 
equilibrium ensues. Hence eruption which 
is a part of the developmental stage of 
the tooth ceases with the beginning of 
the stage of equilibrium. In the case of 
lack of specific function, the absence of 
correlating systems must be considered. 

The shape of the tooth becomes less 
distinct in our step towards retrogression. 
The tooth loses its convolutions and 


cusps and takes on a more simple shape 
until the bud stage—a simple sphere—is 
reached. 

Complexity within the organ decreases 
noticeably to indicate the retrogression 
to simpler structure. For example, root 
structure is simple, and the contents of 
the enamel organ are purer and more 
homogenous. The cell types lose their 
distinctiveness. 

Finally, however, it we trace back the 
relations between the tooth and the jaw, 
we find that their spatial relationships 
have shifted considerably during devel- 
opment. It is by virtue of this last anal- 
ogy that it is assumed the tooth will not 
lose the tendency to erupt except if pro- 
hibited by other interfering develop- 
mental forces. In view of this considera- 
tion of spatial relationships being the 
most primitive and hence the least likely 
of all salient features in the develop- 
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mental chain to be lost, the eruptive 
process would be fulfilled despite the fact 
that loss of specific function would not 
be fulfilled. To define eruption in this 
light would be to consider it a change in 
the spatial relationships of the teeth to 
the jaws during the growth and develop- 
ment of each. 

The general principle of morphogene- 
sis—“‘local progress when once established 
tends to persist and to suppress by this 
very fact the manifestation of similar 
tendencies, within its vicinity’’*—again 
tends to support eruption as a growth 
and developmental phase of the tooth; 
for we have seen that growing and erupt- 
ing teeth determine the deposition of 
alveolar bone. Only when bone develop- 
ment ceases and cannot parallel tooth 
development do the intrinsic factors in 
growth of the tooth become subservient 
to the resistance of the environmental 
factor resulting in a stifling of tooth de- 
velopment (both growth and eruption). 

The fact that the tooth begins to erupt 
prior to completion of its adult form (root 
completion) indicates the complexity of 
correlated growth and developmental 
features. The stimulus, it appears, is the 
initiation of root formation. The direc- 
tional velocity of tooth growth and the 
sensitiveness of the environmental tissues 
can afford the route of eruption by the 
process of resorption through the appli- 
cation of a biophysical force. Any devia- 
tion from this norm, such as embedded 
teeth, impacted teeth, etc., might result 
from a disruption in the developmental 
process, either in the environmental sta- 
bility, or loss or disruption in the direc- 
tional movement of the tooth itself, or a 
combination of both. A concept of the 
various factors involved in the eruption 
of the teeth might diagrammatically be 
presented in plate I. 

Where must all this lead us? It is 


hoped that the foregoing discussion af- 
fords eruption of teeth the substantial 
foundation it has been seeking, that it 
no longer is made to fit the individual 
theory or experiment with the purpose 
towards individual appraisal or confirma- 
tion, and that the useful information has 
been integrated and an attempt made 
towards the formulation of the process of 
eruption. It is for future biometric and 
histologic studies to clarify the progres- 
sive steps in the mechanism of eruption. 
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Vice-President, R. L. Holle, 438 Doctors Bldg., 
Cincinnati, Ohio 
Secretary-Treasurer, Dr. William Maddox, 
122312 N. High St., Columbus 1, Ohio 


OKLAHOMA 

President, Dr. C. A. Sebert, Clinton, Okla. 

Vice-President, Dr. Harold Pollock, 1605 
Karen Drive, Oklahoma City, Okla. 

Secretary-Treasurer, Dr. Wm. C. Hopkins, 
5125 N. Shartel, Oklahoma City, Okla. 

President-Elect, Dr. Ben. D. Caude, 1622 
S. Boston, Tulsa, Okla. 


OREGON 
President, Dr. Gerald Bowerly, 4942 N. River 
Rd., Salem, Oregon 
Vice-President, Dr. Wm. L. Barnum, Morgan 
Bldg., Portland, Oregon 
Secretary-Treasurer, Dr. Evelyn Strange, 


1207 Sellings Bldg., Portland, Oregon 


PENNSYLVANIA 
President, Dr. Robert E. DeRevere, Univ. of 
Penna., School of Dentistry, Philadelphia 
4, Pa. 
Secretary-Treasurer, Dr. Samuel D. Karable, 
Rm. 632, City Hall Annex, Philadelphia 


7, Pa. 


RuHovE IsLAND 


President, Dr. Albert S. Goodman, 3202 Post 
Rd., Apponaug, R. I. 


Vice-President, Dr. Richard E. Deutch, 505 
Union Trust Bldg., Providence, R. I. 

Secretary-Treasurer, Dr. Roger H. Brown, 
868 Reservoir Ave., Cranston 10, R. I. 


TENNESSEE 


President, Dr. Gerald A. Bush, 505 Medical 
Arts Bldg., Knoxville, Tenn. 

Secretary-Treasurer, Dr. L. W. Parker, 636- 
40 Med. Arts Bldg., Nashville, Tenn. 


TEexXas 


President, Dr. H. O. Simmons, Jr., Box 235, 
Llano, Texas 

Secretary-Treasurer, Dr. Charles E. Cash, 
3537 W. 7th St., Fort Worth, Texas 


VIRGINIA 
President, Dr. G. A. C. Jennings, 413 Medical 
Arts Bldg., Richmond, Va. 
Vice-President, Dr. Clarence K. Garrard, 
903 Allied Arts Bldg., Lynchburg, Va. 
Secretary-Treasurer, Dr. Charles J. Vincent, 
Med. College of Virginia, Richmond, Va. 


WASHINGTON 


President, Dr. Walter H. Smith, 2400 E. 
Lynn St., Seattle, Wash. 

Secretary-Treasurer, Dr. Robert Blancher, 
4710 University Way, Seattle 5, Washing- 
ton 

President-elect, Dr. Harold D. Rosenbaum, 
2503 N. 45th St., Seattle 3, Wash. 


WEstT VIRGINIA 


Secretary-Treasurer, Dr. H. Roy Green, 701 
Hawley Bldg., Wheeling, W. Va. 


WISCONSIN 

President, Dr. V. A. Baus, Kiel, Wisconsin 

Vice-President, Dr. C. A. Frey, Zuelke 
Bidg., Appleton, Wisconsin 

Secretary-Treasurer, Dr. Otto E. Minshall, 
5925 Sixth Ave., Kenosha, Wisconsin 

President-Elect, Dr. C. W. Thielke, Tenney 
Bldg., Madison 5, Wisconsin 


Editor’s note: We publish the above list of 
officers according to the latest information on 
file with our Business Manager at Baltimore, 
Maryland. If your Unit officers are listed in- 
correctly or not at all, we suggest you write 
directly to Baltimore. 

A. E.S. 





Book Review 


Soennags, R. F. ed. Advances in experi- 
mental caries research. American As- 
sociation for the Advancement of 
Science, Washington, 1955. [IX + 236 p. 
This book is based upon a symposium 

presented at the 120th Annual Meeting 

of the American Association for the 

Advancement of Science, Subsection on 

Dentistry. The eleven chapters have 

been contributed by a total of twenty 

investigators representing not only den- 
tistry, but the various basic sciences. 

The first chapter serves as an ade- 
quate introduction to the problems con- 
fronted by a researcher in dental caries. 
The selection of test animals, nature of 
experimentally produced lesions, and 
the evaluation of the experimentally 
produced lesions are described in con- 
siderable detail. The material for this 
chapter was drawn from the leading 
caries research articles of the literature 
covering the last thirty-five years. 

The second chapter deals with the 
location of experimental caries on differ- 
ent tooth surfaces of the rat. How the 
caries is found and evaluated is discussed 
in addition to a description of the dietary 
factors necessary for the production of 
fissure and smooth surface caries. 

Each of the following factors that 
influence dental caries, genetic, develop- 
mental, dietary, salivary and endocrine 
is treated quite completely and _indi- 
vidually in the next five chapters. 

The chapter dealing with intraoral 
effects upon experimental hamster caries 


discusses the following factors: (1) tooth 
morphology; (2) types of carbohydrates 
ingested; (3) eruptive age factor; (4) 
salivary function; (5) influence of tooth 
brushing and therapeutic dentifrices. 

The discussion in chapter 9 regarding 
the oral environmental factors describes 
the use of germ free animals in dental 
caries research. The report is concerned 
with two definitive caries producing 
factors, microorganisms and food sub- 
strate in the oral cavity. The series of 
experiments described showed that no 
dental caries occurred in rats reared 
entirely free of microorganisms or which 
were fed by a stomach tube that by- 
passed the oral cavity completely, indi- 
cating that oral food debris and bacteria 
are essential for caries to occur in the 
rat. 

The influence of antibiotics and various 
other agents upon experimental caries 
composes the next two chapters. 

The book is completed by a general 
summary by the editor in which all 
the material presented in the book is 
correlated and listed in 9 brief categories. 

This book represents an _ excellent 
comprehensive review of recent caries 
research in animals, bringing together 
under one cover all of the most fruitful 
experimental caries research in the last 
thirty-five years. The American Associa- 
tion for the Advancement of Science is 
to be congratulated for sponsoring such a 
worthwhile and much needed project 
for the benefit of the dental profession. 

WiiuiaM F. Via, Jr. 








